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OBITUARY NOTICE 
FRANCIS AVELING, 1875-1941 


Grave is the loss that has just befallen psychology in the passing of the 
familiar figure of Francis Aveling. 

His academic career was exceptionally distinguished. Born in Canada 
in 1875, he was educated at Bishop Ridley College; at McGill University; 
at Keble College, Oxford; at Canadian College, Rome; at the University ' 
of Louvain; and University College, London. He obtained the degrees 
of D.Sc. and D.Lit. (London), Ph.D. (Louvain), and D.D. (Rome). At 
Louvain he was awarded first cless honours and was elected fellow. At 
London he gained the Carpenter Medal. He has held many important 
posts, including numerous examinationships, the Presidentship of the 
British Psychological Society and (up to the last) the Chair of Psychology 
at King’s College, University of London. During the previous war, in 
which he served as Chaplain, he was mentioned in despatches, given the 
М.С. and made Commander of the Order of Christ. He was married in 
1925 to Ethel, daughter of Mr В. G. Dancy of Steyning, Sussex. 

Like so many other profound thinkers, he was originally inspired by 
metaphysics, and in particular by the tremendous question as to “ What 
is the ultimate nature of Reality?” But then forthwith, like all his pre- 
decessors, he found himself up against the hardly leas baffling obstacle as 
to how such reality admits of being known. Obviously, however, all 
knowing consists in processes of cognition. And after this fashion he. 
necessarily moved on from the field of epistemology to that of 
psychology. 

' Now of all the psychological resources for this critical function of 
knowing truth, by far the most widely credited throughout history has 
been provided by what have been called ‘universal’ ideas and proposi- 
tions. These, as their name implies, extend their scope throughout time, 
space, and even imagination; whereas the knowledge afforded by sensory 
percepts is rigidly confined to here and now. What is still more important, 
the ideas have been credited with the cardinal virtue of being unchange- 
able; whereas the percepts are notoriously shifting from moment to 
moment. ; 

Accordingly, it was these alone trustworthy ideas that supplied 
Aveling with his first main object of investigation. And he led off by 
examining their connexion with those more or less faint and fragmentary | 
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` perceptual reproducts that are commonly called ‘ images’. This connexion 


proved to be unexpectedly loose and wayward. Far from constituting the 
essence of the universal ideas, the images were in most.cases absent. 
Indeed, they turned out eventually to be not indispensable even for 
thoughts of particular objects. Otherwise expressed, any kind of 
thought could be ‘imageless’. 

‚ Even more vital, however, than this problem as to how these ideas are 
constituted, is that as to how they are created. And on this matter 
Aveling went ahead of all his predecessors. For these had supposed that 
such ideas could only arise by way of ‘abstraction’, at most *combina- 
tion’, from antecedent experience, and therefore could never exceed the 
confines of this. For example, the universal idea of man was taken to be 
nothing more than an abstraction from more or less numerous percepts of 
individual men. 

Aveling, оп the.contrary, found. that the ideas were frequently of 
such a nature as neither had been, nor possibly could be, given in previous 
experience. In such cases they derive, not from any abstraction, ‘but 


from the totally different process of ‘educing correlates’. He writes: 


The presenting of any character together with any relation tends to evoke im- 


^ mediately a knowing ‘of the correlative character. Thus one tends to think or imagine, 


say, a line half the length of a given line if the relation ‘half’ be in the mind; 


To such aiuouve processes he attributes, for instance, the construction of 
the ideas of ‘immortality’ and of-‘God’. He has been careful, however, to 
add some qualifications. Although such correlates do not necessarily 


' consist of any parts or parcels of previous experience, it must needs at 


` 


‚ legst be generated by these. Moreover, he has always maintained that the 
power of thinking such correlates neither proves nor disproves the existence 


of any corresponding reality. 

Naturally enough, however, Aveling’s ‘pursuit of truth was not re- 
stricted to the aforesaid analysis of thought. It covered also the other 
gréat, cognitive faculty, which is sensory perception, and which in point of 
fact is much the more complex of the two. To its manifold constituents 


` and phases he and his numerous pupils devoted a long series of brilliant 


experimental researches. One notable fruit was the observation which 
һе and В. Cattell made of the transition from the original merely ‘felt’ 
sensory experience to the knowledge of its nature: Another outstanding 
discovéry in sensory perception was the préviously mentioned process of 
educing correlates. By way of this process he was able to explain such 
fundamental events as the appearance of ‘substance’ and of ‘forcé’. 
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Here we are led over to a new sphere of Aveling’s main activity. 
It is one which, although still replete with philosophical interest, is no 
longer cognitive, but instead deals with the human Will. And at this 
point his achievements may be said to reach their climax. 

He appears to have set out from the awesome problem as to the nature 
and origin of the idea of ‘cause’. First of all, he confirmed the discovery 
by Malebranche (and afterwards by Hume) that nothing of this sort is 
disclosed in bare ‘felt’ sensory experience. As an illustration, he takes the 
case where a person seemingly perceives that ‘water rusts iron’. Here, 
the person does not actually see any causation, but solely certain se- 
quences of shape and colour. Causation can indeed be actually felt, he 
finds, but only in one privileged case. To understand this, he says, it is 
needful to distinguish two fundamentally different mental operations. 
One of these is properly entitled that of ‘willing’ (it includes resolving, 
deciding, determining and the like). The other operation he calls ‘cona- 
tion’ (it takes in such things as trying and striving). He contrasts the 
two operations by noting the fact that “a decision made in a moment 
may have as its consequence a series of conations which last a lifetime”. 
Now, it is between these two that causation (properly so called) was 
found by Aveling and his pupils to be actually felt and known to be so; 
‘on the direct evidence of consciousness, a person tries because he wills to 
do во. 

From this primordial awareness of oneself as causing, and as simul- 
taneously being caused, Aveling was able to proceed to other profound 
problems, For instance, he was able to show how the mind manages to 
escape from the toils of solipsism (see above). For when once any person 
knows himself to be causative, it is an easy step for him to regard other 
objects as being similarly so. “This process", he argues, “is one of 
applying one relation by analogy to another.” It is, in fact, once more a 
case of educing a correlate. 

So far our summary exposition of the great work of Aveling may to 
some readers seem to have been more philosophical than psychological. 
But this would be a misapprehension. In point of fact, he has been rather 
chary of discussing philosophy. He only claims to supply an extremely 
potent approach to this. Whether or not he has succeeded in substantiat- 
ing this claim, his facts in themselves remain strictly psychological, as do 
his methods of obtaining them. Far from suffering from any phild- 
sophical or other narrowing bias, his work is singularly comprehensive 
` and informative. From his multitudinous but scattered publications 
there could be constructed a General Psychology unsurpassed. Pending 
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such a desirable consummation, we must content ourselves with citing 
his publications in their present forms. 


Among his books may specially be mentioned the following: On the Consciousness 
ef, the Universal and the Individual; Confirmations expérimeniales d'une théorie du 
processus cognitif; Arnoul the Englishman (novel); The Immortality of the Soul; 
Science and Faith; The God of Philosophy; Modernism; The Philosophers of the 
Smoking-Room; The Spectrum of Truth (with Rev. A. B. Sharpe); Directing Mental 
Energy; The Psychological Approach to Reality. у 
' То the preceding volumes must be added his Expository Essays in Christian 
Philosophy, besides numerous contributions to periodical magazines. 

Still more valuable, if in general leas accessible, have been his lectures and the 
manifold researches made under his inspiration. 

Even less available to the general publio, of course, but in itself most precious of 
all, has been the conversation во generously bestowed upon his admiring and affeotion- 
ate friends. 

С. ВРЕАВМАМ. 


OBITUARY NOTICE 
SIR HENRY HEAD, 1861-1940 


Henger Huan died in his eightieth year on the eighth of last October. 
As physiologist, neurologist, psychologist and physician, publishing 
brilliantly original research over an uninterrupted period of some forty- 
five years, he was one of the most distinguished workers in these combined 
fields whom Great Britain has ever produced. During the last Great War, 
he gave up his consulting practice and went to live in hospital, devoting 
all his time to research on, and to the treatment of, his soldier patients, 
and to various medico-psychological matters affecting the Fighting 
Services. But only a few years after the conclusion of the peace he fell a 
tragic victim to that incurably fatal disease of the central nervous system, 
paralysis agitans. He had already delivered in 1920 the Hughlings 
Jackson lecture on his studies of cerebral injuries in war-time; and he was 
just able in 1926 to publish his two monumental volumes on Aphasia and 
Kindred Disorders of Speech. Thereafter he lived a carefully planned life in 
retirement near Reading, devotedly nursed by his highly cultured and 
vivacious wife (née Ruth Mayhew) whom he had married in 1904 and who, 
to his irreparable sorrow, predeceased, him in 1939. Both before and after 
their marriage, she had been an able literary critic of his scientific publica- : 
tions, to whom he always submitted them. To her, “without whose touch 
these strings would have been mute”, he dedicated his volume of poems, 
Destroyers and Other Verses, published in 1919—a collection:of original 
verses and of translations from German poems. His home at Hartley 
Court became a place of pilgrimage for many of his former colleagues 
resident both in this country and abroad. To the end he retained his old 
mental vigour and exceptionally wide interests, despite his slow but 
progressive loss of voluntary muscular power. He received the honour of 
knighthood in 1927. . 

Head сате of Quaker stock. He was born in 1861 at Stamford Hill; 
his father, also a Henry Head, was a member of Lloyd's.: From Charter- 
house in 1880, where he obtained a scholarship, he entered Trinity 
College, Cambridge, where he also won a scholarship and, towards the 
close of his career, was elected to an honorary fellowship. After obtaining 
his B.A. degree with first class honours in Physiology in Part П of the 
Natural Sciences Tripos, he studied for two years in the German Uni- 
versity of Prague. At Cambridge he had been greatly impressed by the 
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views and teaching of Walter Gaskell; to Prague he went in order to 
work under Ewald Hering; later, at the London Hospital, he came under 
the lasting influence of Hughlings Jackson. These remained to the end 
his three Боя heroes in the fields of contemporary physiology and 
neurology, “who”, as he said, have most influenced my methods of 
work and thought": to their memory he dedicated his last publication— 
: his two volumes on aphasia. 
When only twenty-three years old, he carried out in Hering’s labor- 
` .atory physiological experiments upon the action of the vagus nerve in 
respiratory movements, recording the latter by the use of a strip of the 
diaphragm (known henceforth as ‘Head’s strip’), which became-a ' 
standard method of investigation. These experiments were published in 
The Journal of Physiology, 1889. In the autumn of 1886 he was back at ' 
Cambridge, investigating with characteristic thoroughness his first case 
of aphasia at Addenbrooke’s Hospital and completing his anatomical and 
physiological studies for a medical degree in the University laboratories. 
He then entered University College Hospital for his clinical work, and 
took the Conjoint Diplomas of the Royal Colleges of Physicians and 
Surgeons and the М.В. degree of Cambridge in 1890. He became M.R.C.P. 
in 1894 and F.R.C.P. in 1900. х 

For the M.D. degree at Cambridge, which he took in 1892, Head 
submitted one of the most important theses which can ever have been 
. written for the purpose: “On disturbances of sensation, with especial 
reference to the pain of visceral disease.” This was published in an 
elaborated form in the pages of Brain for 1893, 1894 and 1896. The investi- 
gation began with a study of ‘referred’ cutaneous pain or tenderness 
associated with disease of the various viscera, the irritation due to which, 
Head supposed, opened up a nervous path normally inhibited by the ` 
action of cutaneous sensibility. He was led on to study the distribution of 
herpes zoster, an eruption of the skin associated with disease of the 
posterior root ganglia of thé spinal cord. This distribution, the neurological 
implications of which had been simultaneously realized by James 
Mackenzie, was found by Head to coincide closely with the tender 
cutaneous areas which he had already traced in visceral disease. The 
areas affected became henceforth known as ‘Head’s areas’; their nerve 
supply was traced to the various segmenta of the spinal cord. These 
discoveries spurred him to investigate the nerve supply of the viscera, the ` 
- cutaneous distribution of the posterior spinal roots, and, with Campbell, 
` the primary and secondary, central and peripheral, nervous lesions 
occurring in cases of herpes zoster. He subsequently investigated the 
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hallucinations, etc., occurring in visceral disease, the results of which he 
gave in his Goulstonian lecture of 1901 to the Royal College of Physicians, 
London, entitled “Some mental symptoms associated with visceral disease 
in the sane”, and published in Brain of that year. ` 

А characteristic of Head's genius was the magnitude of thó problems 
which he chose for attack. His other three magna opera consisted in an 
investigation of the disturbances and return of cutaneous sensibility 
after section of the external cutaneous and radial nerves, and excision of a 
short length of those nerves before suture, in his own left arm; in tracing, 
by means of clinical examination, the paths of sensory impulses through- 
out the cord and brain-stem to the optic thalamus and the cerebral 
sensory cortex, and in elucidating the functions of the thalamus and 
sensory cortex; and in a profound study of the nature and varieties of 
aphasia. 

Another of his characteristics was his wise choice of able collaborators 
and advisers—W. H. R. Rivers and James Sherren in the first of these 
three investigations, Gordon Holmes and Theodore Thompson in the 
second, Elliot Smith and F. C. Bartlett in the third, and George Riddoch 
in a war study of the striking phenomena of the ‘mass-reflex’ occurring 
below the level of a lesion of the spinal cord. Most of the results of this 
series of truly epoch-making results were published in Brain, between 
1908 and 1918. Of this journal Head was editor from 1910 until 1925. In 
itin 1915 he published Hughlings Jackson’s far-sighted but long neglected 
and scattered papers on aphasia, dating from 1864 to 1893. Later, in his 
own great work on the subject, Head applied some of Hughlings Jackson’s 

‚ broad views (as the latter had not) to actual cases of aphasia. In 1919. 
many of Head’s neurological papers were collected and published, in 
conjunction with his collaborators, in two volumes entitled Neurological 
Studies. His work with Gordon Holmes on “sensory changes from 
lesions to the sensory cortex and other cerebral lesions” formed the 
subject of the four Croonian lectures which he delivered before the 
Royal College of Physicians in 1911. 

Yet another of Head’s characteristics was the thorough and systematic 
manner in which he first prepared himself, and later reserved time, for 
his research work. After receiving his first medical qualifications, he 
filled house appointments at University College Hospital and at the 
Victoria Park Hospital for Diseases of the Chest. In 1894 he served аз 
clinical assistant to the Lancashire County Asylum at Rainhill. Then he 
was appointed Medical Registrar to the London Hospital, becoming 
Assistant Physician there in 1898, later full Physician and finally 
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‘Consultant Physician. In the methods of experimental ‘peychology he 


received his training at the hands of W. H. R. Rivers, while working with 


` him in testing the recovery of sensibility of the skin after the section.of 


two nerves in his own arm. Between 15 April 1903 and 13 December 
1907, he had 167 days’ sittings with Rivers in thé rooms of the latter at 
St John’s College, Cambridge, standard and improved tests of cutaneous 
sensibility being applied: by Rivers to the affected regions of his skin. 
Every Friday or Saturday during this period, he used to travel from 
London to Cambridge, where rooms in college were allotted to him for the 
week-end. In later years he always set aside one day in each week for his 


. research work: neither private practice nor any other engagements were 


ever allowed to desecrate this day. 

His medical colleagues were not slow in recognizing the high standard 
of his research; From the Royal College of Physicians in 1897 he received 
the Moxon Medal, and from the Royal Medical and Chirurgical Society in 
1903 he received the Marshall Hall Prize, conferred respectively every 
three and five years for the most distinguished and original work in 


. clinical medicine carried out during those periods. He received the 


LL.D. degree at Edinburgh and the M.D. degree of Strasbourg. He was 
elected & Fellow of the Royal Society in 1899, served on its Council from 
1915 to 1917 and as a Vice-President from 1916 to 1917, was awarded a 
Royal Medal of the Society in 1908, and delivered its Croonian lecture in 
1921. 

Head was & thick-set man of good stature, and of florid appearance 
which, with his short pointed beard and gold-rimmed spectacles, gave him 
somewhat the appearance of a foreigner. Indeed, he used to say that in 
his younger days he was frequently mistaken for а German by English- 
men when he worked in Prague. He spoke German remarkably well, and 
French also; it was characteristic of him that on a holiday he used to 
learn thé most irregular of French verbs while dressing. He spoke, often 
excitedly, in a high-pitched voice. His thoughts were apt to vault, as it 
were, over obstacles which were non-existent only for him, so that it was 
not always easy for those of less intellectual brilliancy to follow the swift 


. train of his expressed ideas. Few men have surpassed him in exuberance 


of imagination and in untiring energy: the irrepressibility of his genius 


was at times almost overwhelming. In him was to be found a rare ad-. ` 


mixture of intellect and emotionality, a combination of the character- 
istics of the scientist and of the artist. Yet he never allowed the brilliance 
of his imagination and the lightning speed of his conclusions to escape the 
later control of his scientific acumen. To the end he was inténsely inter- 
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ested in drama, music, painting and literature, especially in poetry which 
he loved discussing with philosophically inclined poets. He was himself 
endowed with great dramatic talent, especially evident when he was 
portraying the voice, facial expression, gait and other movements of a 
sufferer from some nervous malady. Indeed, he would throw himself so 
wholly into the ‘part’ which he was assuming that one who did not know 
him well might suppose that he was suddenly stricken by the disease that 
he was imitating. He hated dishonesty and self-seeking. If he—rightly 
or even wrongly—suspected them in another, the latter at once forfeited 
his inestimable friendship. He was ever ready to encourage his abler 
• pupils and to help even strangers in their personal difficulties. Always 
attracted to the wider problems of human affairs, he gave unstinted 
support to projects for the improvement of medical organization, its 
status and education. Thus he took an active part in the amalgamation of 
various independent medical societies to form the present Royal Society 
of Medicine, and he gave the University of Cambridge every encourage- 
ment to establish a Diploma in Psychological Medicine which, however, 
was allowed to lapse, for reasons of economy, after the end of the last 
Great War. 
‚ So wide was the extent-of his scientific investigations that only a few 
of their most outstanding results can be mentioned here. Head’s heroic 
researches on cutaneous sensibility resulted in a clear separation between 
‘deep’ sensibility (to heavy tactual and painful pressure) and the two 
varieties of superficial sensibility which he came to distinguish as ‘proto- 
pathic’ and ‘epicritic’. ‘Deep’ sensibility, he found, remains after the 
section of the cutaneous nerves: the afferent nerves subserving it run 
mostly with the efferent (motor) nerves. The features of protopathic 
sensibility were its ‘spotted’ distribution, its radiating, vivid, ‘all-or- 
none’ character, vague localization, loss of tactual discrimination and 
loss of adaptation. Touch was lost, save by mechanical stimulation of the 
hairs of the skin. Sensibility to hot and cold stimuli was retained, but 
warm and cool stimuli evoked no sensations of temperature. Protopathic 
sensibility was the first to return, followed slowly by epicritic sensibility 
with a gradual diminution of the characteristics of the protopathic form. 
In a small area of Head’s arm epicritic sensibility was found at one stage, 
unaccompanied by the fundamental features of protopathic sensibility. 
With the reappearance of epicritic sensibility cool and warm sensations 
could be evoked, light touch began to evoke sensation, and graded 
sensibility, accurate localization, tactual discrimination, and adaptation 
returned, 
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: These astonishing results provoked others to‘repeat Head’s experi- 
ment, but usually in a more or less ambiguous and non-comparable form, 
and so producing variously different results. On the-whole, his con- 
clusions are accepted to-day by his fellow-neurologists, although doubts 


are entertained as to the sharp line which he drew between the proto-: 


pathic and epicritic systems. More doubtful, however, is the evolutionary 
interpretation which he gave to the relation between these two systems. 

Here, doubtless, he was influenced by his collaborator, Rivers. Just as 
the latter, in considering the relation between instinct and intelligence, 
had supposed that in the evolution of the animal kingdom instinct arose 
first-and intelligence was later grafted on it, во Head believed that the 
protopathic was phylogenetically the sole earlier form of cutaneous 
sensibility, to which subsequently the epicritic became added. Little 
evidence in support of this view can be adduced. It is probably as in- 


· correct as-is Head's view that the widespread, temporary, ‘mass reflex’ 
observed by him- and Riddoch at a certain stage after spinal lesions ' 


represents a once primitive pine of the normal, more restricted, spinal 
reflexes. - 
Coming next to his study of the grouping of afferent impulses from the 


` skin, subcutaneous tissues, muscles, tendons’ and joints, as the nerves, 


enter and ascerid the spinal cord, we meet with equally striking dis- 
coveries and acquire a clearer and surer knowledge of what was previously 
obscure or uncertain. Within the cord, the temperature impulses arising 
from his protopathic and epicritic systems immediately combine, the heat 
(protopathic) and warm (epicritic) together and the cold and cool to- 


gether, so that injury to one spinal (or higher) area will result in the-loss of ' 


one, whereas injury to another will result in the loss of the other, of these 
two pairs of sensations. They cross at once to the opposite side of the 
cord, A similar combination and crossing of tactual impulses-—including 
localization, but excluding spatial discrimination (compass points) and 
the tactual appreciation of form and size—also, but far less immediately, 
occur after entry into the spinal cord. With intermediate speed, after 


` entering the cord, the painful impulses of the peripheral systems of 


sensibility similarly combine and cross. These threé separate tracts (for 


temperature, touch and pain) thus sooner or later cross to the opposite . 


side in their ascent of the cord ; whereas the tracts subserving (a) recog; 
‘nition of passive movement and posture from the deep: system, and 
(b) spatial discrimination and appreciation of form and size from the 
epicritic, cross in the bulb just above the cord, and ‘become grouped 
afresh, the sensory fibres of both groups travelling to the optic thalamus 
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and thence to the cerebral cortex. The impulses concerned with the 
recognition of movement and posture part company in the bulb with 
those concerned with spatial discrimination and appreciation of size, во 
that injuries above this level cause loss of one of these pairs without loss 
of the other. Many of the non-sensory fibres of the former group do not 
cross in the bulb but proceed by the direct cerebellar tract to the cere- 
bellum. | А 

With Holmes Head carried out most important work on the recogni- 
tion of impulses in, and on the functions of, the optic thalamus. He 
showed how the functions of its essential organ are controlled by in- 

- hibitory impulses passing from the cerebral cortex to the lateral nucleus 
of the thalamus and how, when these impulses are removed by injury, 
affective over-responses result. When such injury is unilateral, sensory 
stimuli capable of arousing pleasure or displeasure may now evoke the 
most extreme delight or the most intolerable discomfort when applied to 
the opposite side of the body. But we are not justified in supposing that 
the essential organ of the thalamus is, as Head believed, “the centre of 
consciousness for certain elements of sensation". Under the above- 
mentioned conditions, the thalamus still preserves connexions with the 
cerebral cortex, and we have good reasons for thinking that without the 
activity of widé regions of that cortex consciousness in any form is im- 
possible. No “centres of consciousness” are, conceivable. 

Head came to realize that “sensation, the final end” of the process of 
integration of sensory impulses, implying a change “from a complex to & 
simpler more specific grouping...assumes forms simpler than any 
sensory impulses”. He concluded, from his study of lesions of the 
sensory cortex, that such lesions produce usually no true rise in threshold 
(especially the tactual and spatial threshold), but an irregularity and un- 
certainty of response (quite independent of the strength of the stimulus), 
making determination of the threshold often impossible. He regarded 

"the sensory cortex as “ап organ of local attention” and as being 
concerned especially in relating the new to the old—in discrimination, 
balance and clearness. He came also to the conclusion that it “registers 
and retains the, physiological dispositions produced by past events”, 
forming unconscious “organized models of ourselves” to which he gave 
the somewhat inappropriate name of ‘schemata’, by which sensations 
come to be charged “with a relation to something that'has happened 
before”. By means of such ever plastic models or ‘schemata’, non- 
conscious standards are constructed, only in relation to which “every 
change in posture, movement or localization can enter consciousness”, 
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and on and by which it must be first recorded. These models or ‘schemata’ 
are variously destroyed in lesions of different parts of the sensory cortex. 
: "In formulating this important conception of unconscious ‘schemata’ 
Head had reached the equally important conclusion that conscious 
‘images’ of past movements can no longer be regarded as the basis of our 
recognition of bodily posture and movement. Such recognition depends 
‘ both on the integration of afferent impulses with the unconscious 
‘schemata’ and on the activity of those ‘schemata’. Nevertheless, 
despite his recognition of the continual growth in elaboration and com- 
plexity of these ‘schemata’, Head allowed himself to speak of them as the 
‘storehouse’ of past impressions: thus he was not yet wholly emanci- . 
pated from the standpoint and terminology-of an older psychology, which 
regarded images as being ‘stored up’ in the brain. 

Head reached the peak of his psychological maturity in his last and 
perhaps most striking research—into aphasia. He began it when 
‚ neurology was dominated by the ‘diagram makers’ who were intent on 

explaining aphasia and kindred disorders in terms of injury to various 
© nerve ‘centres’ in the brain—visual and auditory word centres, glosso- 
and cheiro-kinaesthetic centres, etc., and to commisural nerve fibres 
connecting with and ‘associating’ such centres. They were able to uphold 
these preconceptions and prejudices by'neglecting to make, or by failing 
to take into account, various clinical phenomena which contradicted 
them, or by their imperfect conduct of post mortem examinations. Like 
his master Hughlings Jackson, Head insisted on the difference between 
localization of the cerebral damage that destroys speech and localization 
of speech itself; the conception of localized ‘centres’ for normal mental 
functions rightly seemed to him an anachronism in modern cerebral . 
physiology. Like Jackson, too, he realized that speech is a function of 
mental activity and that it presents therefore a problem primarily of a 
psychological nature; and that the loss of speech is fundamentally the 
loss of ability to formulate a proposition—which is more than a mere 
sequence of words. As Jackson had pointed out, words used non-pro- 
positionally or emotionally, e.g, “ God bless me!” “Oh dear!” may still 
be uttered by the aphasic; he may also still be able to receive propositions. 
Speechlesaness does not imply wordlessness, nor are words essential for 

Head excelled in bringing the precise, systematic methods of experi- 
mental psychology into clinical use. In the study of his cases of aphasia 
he stressed the importance of keeping the order of presentation of his 

test material constant, of proceeding from the easier to the more difficult 
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-tests, of avoiding fatigue, boredom or loss of temper during the examina- 
tion of his patients, and of repeating the tests on different days and at 
different stages of recovery owing to the variable results thus obtained. 
He realized the importance of the relations subsisting between physician 
and patient, one physician—like an interviewer confronting в candidate— 
obtaining different results from another. He was not content merely with 
recording the patient’s responses, but also observed and interrogated him 
in regard to the facility of those responses and to the manner in which he 
carried them out. He found it impossible to classify his cases in any tabular 
form. 

When he entered on the study of aphasia, Head quickly recognized 
that the disorders of speech are not due to the loss of images; these might 
be retained, although no longer available for voluntary use as part of 
“the symbolic mechanism of language”. He also recognized that the 
‘pure’ psychological tests, devised to investigate the analysed elements of 
sensation, percéption, movement, etc., which he had employed in his 
previous researches, were now quite unsuited for his purpose. Like other 
workers in ‘applied’ psychology, e.g. in occupational selection, he 
employed ‘sample’, in place of ‘analytic’ tests—more ‘complex’ tests 
which imitated the experience and conduct of everyday life. Head 
realized that the sum of the separate parts was very different from the 
whole in any presented test situation. As he wrote in 1924 in one of the 
two papers which he published in this Journal, one or more functions 
” associated with consciousness, when lost, “cannot be said to be the 
‘elements’ out of which general consciousness is ‘composed’: they form 
rather forces in a psychical interplay” (р. 182). So, too, he insisted that 
the defects of aphasia cannot indicate the elements composing the use of 
language. They are to be described rather to a failure of the functions of 
“symbolic thinking and expression”. He was careful to describe his 
teste in such detail that they could be reapplied by others, and to base · 
his conclusions not on preconceived notions but on the recorded results of 
his observations. Hecame to distinguish four types of aphasia: (i) ‘verbal’, 
where the meaning and value of words are retained, but their formation 
(in external rather than internal speech) is affected; (ii) ‘syntactical’, 
where the syntax suffers through disorder of balance, time-order and 
thythm, of articulation; (iii) ‘nominal’, where words (and other symbols) 
have lost their immediate meaning and cannot be fitted to objects; 
(iv) ‘semantic’, where the loss of meaning is far more profound, general 
ideas of what the patient has been ordered to do, orally or in writing, or 
of what he has read, being no longer possible, and the ability to combine 
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details into a consistent whole being lost. Although he admitted that 
broadly different cerebral lesions were associated with these four types of 
disturbances of speech, Head insisted that the use of language in speaking, 
reading and writing cannot be ascribed to the function of separate 
‘centres’., As he expressed himself in 1921 in the other article which he 
contributed to this Journal, “there is no reason to suppose that any 
` groups of cerebral functions correspond to?..‘reading’ or ‘writing’ or 

even to ‘speech’ itself. -Any lesion which gravely disturbs bar 

affects activities which are not usually. classed with the use of language. .. 

(p. 181). 

Throughout his various researches Head had observed how closely 
‘neural and mental functions are dependent on the bodily and mental 
. health of the individual For example, headache, fatigue, or worry will 

cause the abnormal sensibility (e.g. numbness or loss of sensation) of the 
hand after cerebral injury to be temporarily replaced by the cessation of 
its very existence, owing, as he supposed, to a temporarily dormant con- 
dition of the cortical ‘schemata’. Cold weather, during the recovery of 
the sensibility of his own arm after neural section, would throw its con- 
dition back from the.epicritic to the earlier protopathic stage. Especially 
through toxic or slight narcotic influences, through so-called ‘shock’ 
immediately after the lesion, the reflexes observed in the spinal or de- 
cerebrate animal, or in a human patient suffering from a severed cord, 
will differ profoundly from their usual or later character. During the 
illness of a child previously liable to bedwetting, this cured weakness 
' may recur; owing to a cold or an ifiternal ‘upset’, an expert skilled in an 
acquired act will lose his skill. All such lapses were summarized by Head 
as due to the loss of what he termed physiological ‘vigilance’—a somno- 
lence of the central nervous system, involving, apparently, both a loss of 
local alertness and a loss of control of the unconscious higher reflexes over 
the. lower reflexes, and of conscious processes over the higher reflexes. 
However obscure and perhaps too comprehensive this conception of 
‘vigilance’ may be, Head performed a useful service in bringing these, 
various phenomena together and thus in calling attention to them. In 
this, as in so much of his other, research he performed pioneer work which 
it must be left to future generations, always admiring and mourning his 
logs, to refine and to complete. His highest-level ‘vigilance’ can seldom : 
have ‘pean surpassed | C. S. MYERS. 
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Waen William McDougall, in one of the last of his writings (1), reviewed 
the ‘Dynamic Principles of Gestalt Psychology’ he ‘wholly approved’ 
of many of its leading features. At the same time he found much to 
criticize in the work of Wolfgang Kohler@) and Kurt Koffka 3), but his 
criticisms were mild in comparison with his objections to certain views 
of Kurt Lewin(4. McDougall had not then seen Lewin’s book on Prin- 
ciples of Topological Psychology 6). From this volume Lewin has omitted 
the so-called ‘vector psychology’ against which McDougall protested 
most strongly. 

What remains is an attractive essay, clearly and forcibly written in 
simple language. It is admirably translated. And it provides a welcome 
introduction to the spatial representation of psychological phenomena. 
Lewin tells us, in his preface dated May 1936, that topological psychology 
began, more than ten years earlier, when it occurred to him “that the 
figures,on the blackboard, which were to illustrate some problems for a 
group in psychology, might after all be not merely illustrations but 
representations of real concepts”. Similar diagrammatic representations 
of real concepts had, however, already been derived from McDougall’s 
‘hormic’ psychology and published in England in 19210). While the 
‘real concepts’ represented in Lewin’s diagrams are “quasi-physical, 
quasi-social and quasi-conceptual” ((5), р. 24), the real concepts repre- 
sented in the earlier diagrams were simply physical: in fact, neurological 
configurations or neurograms. Yet, in view of the criticisms levelled by 
McDougall against Lewin’s earlier volume, it is surprising to find how 
many and how close are the resemblances between Lewin’s ‘principles 
of topological psychology’ and the ‘neurographics’ derived from 
McDougall’s own work. 

In this paper I use the word ‘neurographics’ to describe the methods 
of ‘hormic’ or neurological psychology which I employed in Education 
and World Citizenship @) and in a recent shorter version (Т) of that work. 
Neurographic psychology seeks to describe the working of the mind in 


x 
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-terms of brain processes. We may, perhaps, know more about the working 
' of the mind than of the brain. But, as Sir Henry Head showed in his 
work on Aphasia (8), vol. т, pp. 541 and 549), the states of mind revealed 
by introspection are ‘categorical abstractions’. Although sensations, 
images and the like appear when the mind examines its own activities 
_ “they are not portions of an integrative reaction”. The final thought 

follows from the brain processes but not necessarily from the intermediate 
thoughts. “The field open...to introspection is limited to the pheno- 
mens ‘of consciousness.” But many psychological processes are not 
included in these phenomena.’ Head's researches into ‘the effects of 
injuries to the brain “reveal a multitude of processes which participate 
in the response", or influence the end of a train of thought, “although they 
do not form-part of the continuum: of consciousness’ and are not 
normally open to introspection”. The same is true of processes described 
in Economo’s account of Encephalitis Lethargica and its effects, both 
physiological and psychological 9). 

Moreover, as T. H. Huxley pointed од, “there can be little doubt 
that the further science advances, the more extensively and consistently 
will all the phenomena of Nature be represented by materialistic formulae 
and symbols”. By using them for the purpose of our reasoning we lessen 
the likelihood of mistaking the meaning of a proposition between the 
moment when we meet it for the first time as the conclusion of one 
syllogism, and the moment when we come back to it as the premise of 


' another syllogism. Our reasoning is more likely to be accurate on this 


account: our conclusions will follow more certainly from our premises, and 
. acomparison of these conclusions with the observed facts will show us more 
plainly if our premises or hypotheses are wrong. And if our conclusions 
accord with all the observed facts, we shall feel the more sure of the truth 
of our premises and of any other conclusions we may draw from-them. 


For these reasons, neurographics employs ‘materiglistic formulae 


and symbols’. ‘Like topology, it is concerned with the spatial repre- 
sentation of psychological phenomena. Both neurographic and topo- 
logical psychology employ ‘real concepts’ for the purpose of this repre- 
sentation? and both make use of diagrams to represent® their ‘real 


1 “The system of concepts capable of bringing together the different fields of paychology 
in an empirical manner would have to be. . .suitable for the representation of general laws 
and of the characteristics of the individual case” (Lewin(6), р. 5). And again, “a set of 
concepts by means of which one can represent psychological reality” ((5), p. 6). Such a 
concept is “the psychological life space" ((5), р. 12). 

* “What is meant by Гэ длин шы space and what must one take into consideration 7 
in order to represent it” ((5), p. 18). 


~ 
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concepts’. The real concepts of néurographics (neurograms and their 
excitement, synapses and their thresholds) have more in common than 
have those of topology (life space and its regions, points and paths, 
boundaries and dynamic walls) with the psychological phenomena which 
they directly represent. But, in.the second stage of representation; the 
advantage is with topology: its diagrams and its ‘real concepts’ are more 
alike than are those of neurographics. 

Again, both topology and neurographics consistently maintain un- 
equivocal relations to the observable psychological data. . Both represent 
the person and the environment—or so much of it as affects the person 
at the present moment-—in common terms as part of one situation. Both 
represent causal interrelationships having compulsory consequences. 
Both representations are susceptible of mathematical treatment. 

Many of the psychological situations and events represented topo- 
logically in Lewin’s book have also been represented neurographically. 
Some examples are given below. Ini every case but one! the two repre- 
sentations are mutually consistent and have the same psychological 
consequences. Lewin’s book also contains topological representations of 
other psychological situations which have not been, but might easily be, 
represented neurographically. 

In topological psychology, or at least in Lewin’s book with which 
alone we are here concerned, the representation of causal interrelation- ` 
ships is confined to psychostatics.2 In neurographies, it extends to 
psychodynamics: the study of change in psychological situations or of 
the flow of consciousness. In this latter field topological psychology is 
content to be merely descriptiye. It does not attempt to foretell events. 
Although Lewin refers (6), p.82) to ‘dynamic laws’, he gives no examples 
` of what they are or how they operate. But neurographics has formulated 
five laws, three of them concerned with psychodynamics outside the 
realm of will. These three laws are cited below. Many examples of their 
working in everyday life are given in (7), pp. 90-93, 260-266. 

1 In this one case Lewin, on p. 181, represents the person as having the same motor as 
pérceptual relationship to his environment. The person’s links with his environment 
whether efferent or afferent are confined by Lewin’s diagram to one and the same ‘motor- 
perceptual region’. Lewin’s representation would imply that when some incoming sense 
impression influences the ‘outer regions’ of the person and they in turn affect the ‘inner 
regions', these latter cannot react directly upon the environment but the chain of cause 
and effect must reverse ita path and go out by the way it came in. Neurographics could 
not allow such & breach of the law of forward conduction. See McDougall ((10), р. 133). 

з Lewin does not use this word; but he makes many references to (psycho-)dynamios. 
The words paychostatics and paychodynamics ocour in the first account of neurographics. 
See (6), p. 65. 

Brit. J. Psych. xxx, 1 к 2 
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the representation of the psychological life space only to the extent and in the 
manner in which they affect the individual in hts momentary state. We 
express this by calling them quasv-physical. . .quasi-social. . .quasi-concep- 
tual facts (6), рр. 24-27) = Among the active neurograms and their con- 
nexions which, apart from the person’s ‘will’, determine his behaviour 
` are his neurograms of physical things, of other persons, and of abstract 
conceptions. They are all actual, not ‘quasi’, facts. But they correspond 
to his knowledge of things, and (in so far as that knowledge is incomplete 
or inaccurate) not exactly to the things themselves. 

A region in the life space (6), p. 93) = А neurogram or a system оѓ. 
connected neurograms ((7), p. 57). 

Each region which has the character of a thing (6), p. 107) = The neuro- 
gram of a thing ((7), p. 61). 

5. [If] the field is unstructured with reference to cognition, [the result 
18] one’s ignorance of the stiuation ((5), р. 133) = “the more perfectly a 
man’s neurography is organized [or ‘structured '] to represent the objects 
in the world as well as the relations between those objects, the more 
extensive and the more accurate will his knowledge be” (0), р. 84). For 
instance, to take one of Lewin’s examples, I may want to go from the 
railway station in a strange foreign city to a certain house without 
having a map and without knowing where to ask for information. My 
ignorance of the situation means that, although both the station where 
I am and the house where I would be are represented among my neuro- · 
grams, the route from the one to the other is not so represented. There- 
fore the excitement of the neurogram of my starting point, as I think of 
my predicament at the station, does not find its way to my neurogram 
of the house by any neural path of low resistance which corresponds, 
element by element, to any actual way from the station to the house. 
Thus I cannot think out any real way from my starting point to my goal; 
and, since I cannot find my way in thought, I cannot do so in fact. 
Reasoning solves the problem, and neurographics describes in detail how 
the process works. It is illustrated by the second diagram on p. 28 
below. In brief, I concentrate upon a particular partial aspect of the 
problem before me. What should be my first move? Among the thoughts 
which then present themselves is that of walking out of the station and 
straight on until I meet someone who will understand and direct me. . 
Again I concentrate on this idea to the exclusion of all alternatives. 
Action follows thought; and, sure enough, I find the help I need. The 
` information thus obtained makes a neurographic link, representing the 
true facts, between my neurograms of the station and of the house. 
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Since I can now find my way in thought from the one to the other I can 
‚ also move my body across the corresponding gap and reach my des- 
tination. 

6. Overlapping Regione: . The cases 3n which two regions overlap... 
play an smportant role in psychology (б), p. 197) = “The same neurones 

-and systems of neurones may form part of several different neurograms, 
just as the same movement may take place in several different reflex or 
habitual acts” (7), р. 54). For example, a zoologist’s neurograms for a 
dog and for а cat overlap in his neurogram for a carnivore. The important 
part played in psychology by overlapping facts, and by the neurograms 
that represent them, has been examined at some length in connexion 
with the organization of thought (0), рр. 195-214). 

T. The breaking up of regions into subregions. . .can easily be treated 
fnathematically (6), p. 155) = For a mathematical treatment of systems 
of neurograms and the elements into which they can be broken up, see 
(6), pp. 206-12. 

8. It 33 sometimes doubtful whether we should represent a psycho- 
logical fact as a point or as а more-dimensional region ( (5), p. 110)... .In 
psychology the point 18 equivalent to a region which is not structured S 
parts (©), p. 112) =“ An xs8ENOE is such а particular partial aspect of а 
fact as can only be thought of as a whole or not at all: an all-or-none fact 
of the world of experience” ((7), p. 198). To such essences, always used 
in reasoning, correspond ‘elements’ of neurograms ((7), pp. 195, 227, 
`252). 

9. Individual Differences (©), р. 182). Even when from the standpoint 
of the physicist the environment їз identical or nearly identical for a child 
and for an adult, the psychological situation can be fundamentally different 
(©), p. 24) = “If I know nothing, or not enough, of” a fact in my en-' 
vironment, it “is represented in my neurography by a neurogram from 
which elements corresponding to certain essences are missing. The fact 
is short-circuited” ((7), p. 227). To borrow an illustration from William 
James. "Suppose I say when offered a piece of cloth ‘I won't buy that; 
it looks as if it would fade’, meaning merely that something about it 
suggests the idea of fading to my mind—my judgement, though possibly 
correct, is not reasoned, but purely empirical" My neurogram of the 
cloth is ‘short-circuited’ because it lacks elements corresponding to the 
chemical constitution of the dyestuff, so that I cannot give the reasoned 

judgement that the cloth will fade because I know the dyestuff to be 
chemically unstable. 

“Disputes between two or more people are often due to ignorance: to 
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the imperfect correspondence of their neurographies with the realm of 
facts and therefore with one another. Indeed, if we. take account of | 
affective as well as of cognitive neurograms, all disputes may be attributed 
to neurographic differences between the digputants’” (€), p. 228). 

10. The person is a differentiated region in the life space...a highly 
differentiated object (6), р. 166) = “The central elements of the” neuro- . 
graphy that із'“ best for the individual and for the community " to which 
he belongs “include those corresponding to the self and the self-regarding 
sentiment” ((), p. 221). “The dominating position is in most cases 
occupied by, and the controlling function exercised by, the highly 
complex sentiment peculiar to man, the sentiment of self-regard ” (quoted 
from McDougall in (т), p. 77). “Since some idea of my self enters into all 
my purposes the neurogram of my ‘self-regarding sentiment’. . .forms part 
of my future interest-system” ( (Т), р. 157), i.e. the system of neurograms 
which are excited when I think about the future. “My neurogram of 
my self, including my self-regarding sentiment with all its powerful affects, 
is always active during my waking moments” ((7), р. 147). 

11. Psychological Dynamics (б), р. 59) = “psychodynamics” 
(Пр. 86). “ Ноу one state of mind gives place to another... . The flow 
of consciousness. To ascertain the causes determining this Bow i is ша : 
ultimate aim of psychology” ( (1), p. 86). 

The life space or parts of it often suffer strong and sudden ds 
( 5), р. 60). One can represent the order of togetherness of the facts which 
exist for psychology only if one realizes from the beginning that the deter- - 
mination of spatial relations has to be based upon psychological processes ` 
and depends therefore on the nature and the laws of psychological dynamics 
(©), р. 63) = “Our problem 18 to formulate laws according to which our 

‘thinking proceeds" ((7), p. 86). “The system of brain paths followed by 
the excitement, together with its intensity at various parts of the system, 
. define the thought at any moment” (4), р. 87).. 

That the spatial structure of the life space depends on psychological 
dynamics itself shows the importance of the dynamical concepts. These are 
such concepts as cause of change, tendency, resistance, solidity, equilibrium, 
force, tension, etc. (©), p. 63) = How neurograms and systems of neuro- 

- grams “ате formed and organized" ((1), p. 87) is seen in psychodynamics. 
Psychodynamics studies the causes determining the flow of excitement or 
nervous impulses through the neurones, forming them into neurograms, 
linking the neurograms together by lowering the thresholds or resistances 

. between them, deepening or-canalizing them, connecting them with the 
neurograms of affects (emotions and conations) and so increasing their 
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driving power, or influence upon the flow of excitement and thus upon : 
thought and conduct. | 

12. The concept of connectedness, for instance the distinction between 
separate and connected regions, the distinction between different groupings 
of regions, is.. .of prime importance for characterizing both the person and 
the psychological environment. Changes of connexion, especially the uniting 
and separating of regions, are just as important for the psychology of per- 
ception as for the psychology of intention, satisfaction or friendship 
(6), р. 54) = “The physiological basis of all these"—the formation of 
neural habits, the association of: ideas, memory, purpose ((7), pp. 154- 
68), “satisfaction ” (pp. 244, 246), “comradeship or friendship” (pp. 285— 
86)— consists in systems of nervous arcs of low resistance: arcs, that is, 
with thresholds! of various degrees of lowness” (р. 52). These systems 
of ares, or neurograms, may extend widely in the central nervous system. 
They are by no means confined to the roof-brain. A simple case of 
remembering may involve my emotions as well as my perceptions. For 
instance, I am on a visit to a university town and happen to see on the 
pavement a familiar face and figure. I can't recall the name, or where 
I last saw the man. But I am perfectly aware of my emotional attitude 
towards him: I respect and like him. I say to myself “It must be so-and- 
30” (naming the Master of a certain college in the university, a man 
with whom I recently discussed some problems of secondary education); 
for, although I cannot be sure of any of his features, I know quite well 
that he shares my interest in colleges and schools. Next day, I suddenly 
realize who he was. Not the man I imagined, but the head of a college 
in another university and a governor of a school I know well. 

13. The topological concept of ‘path’ that connects two points... plays 
a fundamental role in the constitution of psychological spaces ( (5), р. 54). 
Neural paths of low resistance play an equally fundamental role in neuro- 
graphics. For example, if I have a problem to solve “I can only achieve 
my purpose by finding an indirect path from A”, my starting point, 
“to Z”, my goal, “and so avoiding U”, a barrier on the direct path from 
A to Z (07), p. 171). (Bee lower figure on р. 28 below.) 

The space of free movement of a person [18] a connected region ( (5), p. 100). у 
Inability to-move freely where there are no newrographic connexions is 
illustrated in Figure 5 ((7), р. 170). (See below, р. 28.) 

14. Tension ts...a state of a region relative to that of another region 


1 “When the intensity of excitement arriving at a synapse between two neurones ів just 
sufficient to cause an impulse to pass along the second neurone, we...call this intensity 
the ‘threshold’ of the synapse” ((7), p. 85). 
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’ and tt involves certain forces at the boundaries of the region (6), p. 175) = 
Excitement is a state of a neurogram or of a system of neurograms. Its 
presence involves a tendency to spread or diffuse across the boundaries 
of the excited neurogram or system. “Excitement in any nervous arc 
tends to spread to every other arc that is connected to the first by 
synapses with thresholds low enough for that excitement to overcome. 
This law of diffusion is our second law of thought” ((7), p. 92). But 
‚ “the extent to which the excitement spreads depends upon the relation 
between the intensity of the excitement and the thresholds of the 
synapses; and this varies between wide limits. If the brain is fatigued the 
synaptic resistances are high and the diffusion slight. The tired thinker 
finds that his ideas are lacking in wealth of meaning, his vocabulary is 
restricted, and his imagery poor" ((7), pp. 92, 93). 

15. Dynamic ‘walls’....A high degree of communication corresponds 
to а weak wall (6), р. 126) = A high degree of connectedness corresponds 
to weak resistance or low thresholds. A high degree of connectedness 
between two systems of neurograms—my neurograms for General 
Allenby's campaign in Palestine and for General Wavell’s campaign in 
North Africa, for example, since I have lately read Wavell’s book on 


‚ 7 Allenby—implies the existence of weak resistance to the diffusion of 


excitement from one system to the other, or a ‘weak wall’ between them. 
The excitement of one system, 4, will therefore tend-to spread to the 
other, W. In this way the state of the one influences the state of the 
other. Lewin writes: By degree of communication of а region [A] with a 
region [W] we understand the degree of the influence of the state of [A] on 

[W] (6), р. 126). 

' Moreover, as Lewin observes (©, р. 127) and as the law of forward 
conduction in nervous arcs might lead us to, expect, the degree of com- 
munication, or weakness of resistance, may be greater in one direction 
than in the other. Since Wavell has written almost all I know of Allenby 
and since I know and am deeply stirred by other work which has lately 
' kept Wavell very busy, my thought is much more’ likely to pass from 
Allenby to Wavell than from Wavell to Allenby. 

Dynamic walls which may suffice to separate part systems to a high 
degree, uf the forces in question are small, can become relatively unimportant, 
in the face of the strong forces which arise during a state of high tension 
(©), р. 189) = Thresholds which prevent the spread of excitement when 
the degree of excitement is low, are relatively unimportant when the 
excitement is high ((),,p. 93). “If the excitability is normal but the 
excitement intense, the nervous impulses may be diffused more widely 
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than usual, so that thoughts may become unusually rich in meaning, 
and capable of expression in uncommon language” (0), p. 93). 

Dynamic Dependency....The dynamic interdependency of two regions 
implies that the state of the one is influenced by the state of the other. It 
coincides therefore with the concept of dynamic communication (©), pp. 168, 
169) = Two interconnected neurograms—i.e. two neurograms separated 
by low thresholds—will tend to be excited together or in quick succession 
‚ because, according to the law of diffusion (see no. 14 above), excitement 
tends to spread from one to the other. Thus the state of dynamié potency 
of one, or its power to influence the flow of thought according to the law 
of convergence (see no. 16 below), depends upon the state of the other. 

16. The Relative Weight of Situations (65), p. 137) = The relative 
intensity of excitement of systems of neurograms ((7), р. 104). 

A child may be eating and at the same tsme listening to the song of a bird. 
The listening can be the major and the eating the minor activity or the reverse. 
Between two extremes many transitions are possible. Such cases of doing 
two things at once are of common occurrence. But they offer considerable 
difficulty for description as well as for treatment of their dynamic facts 
(6), р. 138). A number of such cases have been described and treated 
neurographically ( (7), pp. 111-15). Take for instance, Herbart’s account 
of schoolboys whose minds are wandering until the teacher begins to tell 
a story. “No sooner did the words awaken old thoughts, forming 
strongly connected series with which the new impression easily combined, 
than out of new and old together a total interest resulted which drove 
the vagrant ideas below the threshold of consciousness, and brought... 
settled attention into their placem)” (7), р. 109). Lewin writes: One 
can say in such cases that the person. . .4s in two regions at the same time. 
Each of these regions 13 usually well structured and has the character of a 
situation... . If two or more situations overlap in such а way, each situation 
possesses at a particular moment a certain ‘relative weight! (importance, 
potency) for the person. The change of this relative weight 1s a dynamically 
important process ( (5), р. 138). 

To return to Herbart’s account of the idle schoolboys. The “‘instruc- 
tion being uninteresting, and discipline relaxed, a buzzing murmur was 
always to be heard, which invariably stopped for as long a time as an 
anecdote lasted. How could the boys, since they seemed to hear nothing, 
notice when the anecdote began?” ((7), p. 112). Neurographics gives the 
answer. According to its third law of thought, the law of convergence, 
" of all neurograms that include ares of the higher level, the most excited 
tends to drain the excitement from the others” ((7), p. 104). And, since 
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“every interest-system maintains its activity for some time after being - 
excitéd”’, it follows that “when once any considerable interest-system— 
‚ especially if it-be rich in emotional elements—has been stimulated, it 
_ will tend for some time to reinforce ‘the excitement of any neurograms 
connected with'it, and so to make the excitement of other higher level 
arcs drain through them. An [active] interest thus tends to bring into the 
focus of consciousness whatever thoughts have any connexion with it” 
` (@, p. 108). Thus the process plays an important part in guiding thought. 

' Moreover, a corollary from the third law is that “of all active neuro- 
grams involving higher level arcs, that which is connected- -with (or forms . 
part of) the widest and deepest interest-system tends, other things being 
~ equal, to drain the excitement from the rest” ( (1), р. 110). And therefore, 
_ in the case of Herbart’s schoolboys, “во soon as the neurograins excited 

(although very slightly, so that the corresponding thoughts never got 
beyond the fringe of an inattentive boy’s consciousness) by the teacher’s 
talk began, to have connexions with an interest-system, although in- 
active, these neurograms tended to drain the impulse from all the others 
then active. Thus the corresponding thoughts came into the focus of 
consciousness. The interest-system was at the same time rendered active 
‚эла maintained the boys’ attention so long as it kept оп being re-excited 
by the anecdote” ((7), pp. 112, 113). Here is an illustration of what Lewin 
calls a change in the relative weight of twò situations: the teacher's talk, ' 
as he launches into an anecdote, becoming suddenly of greater ‘relative ` 
weight’ (importance, potency) in the minds of the boys than the com- ` 
peting thought. But neurographics is not content to observe that the 
‚ change of this relative weight is a dynamically important process: it seeks 
to discover the process itself. 

Again, Lewin observes that Psychological regions of the environment , 
can show very different dynamical properties (6), р. 115). The fact that 
certain regions in the psychological environment (like the teacher’s talk in 
Herbart’s experiment) and within the person (like the boys’ interest in 
the subject of the anecdote) influence other regions, both of the environment 
and of the person, may be taken as a criterion for connectedness in the 

topological sense (16), p. 54). 

17. The forces which result from, a. situation seem—other things being 
equal—to increase and decrease with the relative weight of this situation 
(б), р. 138) = The influence of an active system of neurograms, such 
‘as ‘that corresponding to the boys’ interest in the topic of the teacher’s 
‚ Story, upon the flow of excitement, and so upon the person's thought 

' and action, increases and decreases with the relative intensity of the 
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excitement of that system. This is a direct consequence of the law of 
convergence ( (1), p. 104) quoted in the preceding paragraph. 

18. Dynamic unity of the whole person (6), р. 184) = The extent to 
which the self-system of neurograms is integrated, or interconnected, or 
free from high thresholds between its parts. To a perfectly integrated 
mind would correspond a single wide interest-system ( (7), p. 236). 

19. Whole regions of the same degree of differentiation show a stronger : 
dynamic unity if their part regions are less separated from one another 
(6), р. 184) = Other things being equal, а system of neurograms (the 
self-system, for example) exercises a stronger influence upon the person’s 
thought and action if it is highly integrated, i.e. if its constituent neuro- 
grams are less separated from one another, or separated by lower 
thresholds. 

This follows from neurographic laws. For, if the corresponding thres- 
holds are lower in system A than in the otherwise similar system B, then 
the excitement of any part of A spreads (according to the law of diffusion) 
more easily to the whole of 4 than equal excitement in the corresponding 
part of B would spread to the whole of B; and therefore (according to the 
law of convergence) A will tend to be more dynamically potent that B, 
or to exercise more influence on the flow of excitement and so on the 
person’s thought and behaviour. | 

20. Unsolved...problems (6), р. 131). We shall call boundaries 
(boundary zones) which offer resistance to psychological locomotion ‘bar- 

rier 8° (©, p. 124). “A typical case occurs when the fulfilment of a 
poss is obstructed by sense-impressions, "еше from inside ог’ 
- outside the body” (0), р. 169). 

We shall speak of barriers of different strength Е to the degree of 
their resistance (©), p. 124). If one wants to overcome a barrier, one usually 
does it not by continuing the original kind of locomotion with increased efforts 
but by choosing another kind of locomotion against which the barrier ts 
weaker. The problem which the barrier sets 18 essentially one of finding the 
most suitable kind of locomotion or communication (б), p. 130). “Sup- 
pose, for example, that I wish to unscrew a metal lid from a glass jar. My 
first thought is of the jar with the lid stuck fast. Its neurogram is repre- 
sented by A” (see lower figure overleaf from (7), p. 170, but first 
published in 1921). “My purpose is to grip the jar tightly with one hand 
and the lid with the other,.and to twist one hand round the other without: . 
my fingers slipping. To this complicated movement corresponds the 
excitement of Z. When the movement takes place and Z drains the 
excitement the lid is unscrewed. But if the lid is stuck very fast a great 
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" I., INTRODUCTION 


Тнів paper is concerned with а class of experiences to which we shall give 
the title restricted paramnesias. These experiences, commonly déscribed . 
as feelings or impressions of familiarity, are associated with a: local 
failure of recognition. They are provoked by, and refer to, some more or 
less well-defined aspect of a perceptual situation. This aspect is always 
referred to the past history of the individual, but it cannot be endowed 
‚ with an adequate localization in place or time. 

We wish to distinguish restricted paramnesia from so-called déja vu. 
In déjà vu there is always present the illusion of reliving a situation in 
its entirety, and the illusion is not obviously initiated by an isolated 
feature and always bears upon the situation as a whole. Déjà vu, more- 
over, may relate to a situation lacking all parallel in the history of the 
subject. Paramnesia, on the other hand, in its localized forms, almost 
always turns out to have a genuine foundation in past experience. 

It is often argued that these two types of paramnesia can be ascribed 
to a common origin. MacCurdy (6), for example, claims, first, that every 
` déjà vu has its source in a restricted paramnesia, and secondly; that it 


1 Lately Rockefeller Research Fellow at the Cambridge Psychological Laboratory. 
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represents a mode of rationalizing this paramnesia. There is a certain 
amount of evidence in favour of this view to which we shall return at a 
later stage. For the present, however, we wish only to emphasize that 
‘the experiments to be described below are primarily concerned with 
paramnesia in its localized aspects. Their relation to classical déjà vu is 
conjectural. 

Our purpose in this paper is to demonstrate that restricted paramnesias 
can be elicited under controlled experimental conditions.1 We argued that 
if, as appears likely, the so-called experience of familiarity depends upon 
some check to recognition in its cognitive aspects, then the introduction 
of an artificial resistance should suffice to provoke the phenomenon. If 
а subject is artificially prevented from recalling the conditions of an 
earlier perception, might he not experience a paramnesia if this percep- 
tion is repeated? ' 

Our experimental procedure was briefly as follows: Material, both 
visual and olfactory, was presented to the subject in the ordinary waking 
state. On the following day he was hypnotized and other material of the 
same kind presented under otherwise comparable conditions. At the 
same time, we endeavoured to induce a selective post-hypnotic amnesia 
for all the material given under hypnosis. On the third day of the 
experiment, the subject was tested for recognition in the waking state. 
The material given comprised all the items given on the two preceding 
days together with some completely new control material. Responses 
given to all material on this session were recorded verbatim. 

Our procedure set up three distinct expectations in regard to the 
material shown under hypnosis: (1) That it would be treated in exactly 
the same way as ‘the material shown at the first, waking, session, thus 
implying breakdown or failure of the post-hypnotic suggestion. (2) That 
it would call forth responses identical in character with those given to the 

` control material. (3) That it would call forth responses having the general 
` character of restricted paramnesias. The second expectation, if fulfilled, 
would signify an absolute failure of recognition for the material? of the 

1 This finding has been reported briefly in an earlier communication(2). It has also 
furnished the theme of a paper read at a meeting of the Bedford College Psychological 
Society in Cambridge on 22 November 1939 and at а meeting of the Scottish Branch of the 
British Psychological Society in Edinburgh on 1 February 1941. 

* The expectation of an absolute as opposed to a relative failure in recognition is 
strengthened by Strickler’s results on post-hypnotio amneaia(8). This author found that 
visual characters learned during hypnoms were not recognized by the subject on awakening 
` from the trance. In discussing this experiment, Hull writes that “the subjects invariably 


said that they had never seen the characters before, thus showing a perfect symbolio 
amnesia” ((4), р. 184). Claparéde(3) reporte analogous findings. 
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hypnotic session. The third expectation, if fulfilled, would imply only a 
relative failure of recognition and might throw light on the origin of 
paramnesia in daily life. 

We shall consider in this paper only the visual material and the’ 
responses to which it gave rise. Olfactory parammesias will be discussed 
in a later paper. 


П. EXPERIMENTAL METHOD 
(1) Material 

The material comprised twenty-four picture postcards selected more 
or less at random. With very few exceptions, none of the pictures was at ` 
all generally known. The cards were divided into three sets of which the 
first two comprised six cards each and the third twelve cards. 

The first set, called Series A, was always given to the subject on the 
first day of the experiment in the waking state. The second set, Series B, 
was given on the following day under hypnosis. The third set, Sertes C, 
was given together with the other two series on the third day as a part 
of the recognition test. 


Series А. This series comprised the following six cards: 

Al. Belgian Church: an uncoloured photograph of a little-known church. 

A2. Three Flints: an uncoloured photograph of three prehistorio flinta. 

A3. Dutch Women: в, coloured photograph of в group of women in national drees. 

A4. Still Life: a coloured reproduction of a little-known oil-painting. A flask of 
wine and some brightly coloured flowers were prominent. 

А 5. Venetian Scene: another brightly coloured reproduction. 

A6. Still Life: & coloured reproduction of an: obscure oil-painting showing two 
game-birds, & blue tankard, and other objects. t 


Series B. This comprised the following six cards: А 

В 1. Japanese Print: a coloured reproduction of an obscure print. It showed а 
girl in Japanese costume, a fan, a lantern, and some peacock feathers. 

B2. Nine Flints: an uncoloured photograph of nine prehistoric flinta. 

B3. ВИП Life: another coloured copy of an obscure still-life in oils. A number of 
game-birds, a game-bag апа a gun were prominent in the picture. 

В 4. Church Interior: a coloured reproduction with a peculiar reddish hue. | 

B5. Egyptian Girl: a coloured photograph of an Egyptian gn with ап earthen- 
` ware pitcher on her shoulder. 

B6. Reynolds’s “ Marquess of Crewe" : a ЕРЕ РЕ in colour of the celebrated 
picture. This was the only picture in the series likely to be at all widely known. 
~ Series C. This series comprised twelve cards: 

C 1. “Coming Through the Rye" : an illustration of the popular theme. 

02. Mulready’s “The Sonnet’: & coloured reproduction. 

C3. Church: & plain reproduction of a little known German churoh. 

C4. Junk: в Chinese water-colour. 
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05. Church Interior: & coloured reproduction of an unnamed church. 

06. Three Flints: an uncoloured photograph similar to A 2. 

Ст. Dutch Peasants: a coloured photograph. 

08. Still Life: a copy in colour of a little-known oil-painting. A stag suspended 
by the legs was the most prominent feature. 

C9. Stull Life: a coloured copy of a picture showing fruit and leaves. 

C 10. Marseilles Harbour: a view of the town and harbour. 

Cll. Nine Flints: a plain photograph of nine prehistoric flints strongly suggesting 
B 2. 

C 12. Rottingdean School: a plain photograph of the school library. 


A comment on the degree of simtlarity between the cards in the 
various groups is in place: 

(1) Still Life. All these cards were made by the same firm and had a certain generic 
resemblance. A certain thread of similarity ran through the pair A 4 and О 9 on the 
one hand, and through the group A 6, B 3, and C 8 on the other. But there was а great 
deal of difference, both in arrangement and detail, between the individual cards in 
both groups. 

(2) Prehistoric Flints. The four cards A 2, B 2, C6 and C 11 all depicted pre- 
historio flinte of the same general type. The resemblance between А 2 and В 6 (Three 
Flints) on the one hand, and between В 2 and C 11 (Nine Flinte), on the other, was 
extremely marked. Either of these pairs could fittingly have been used in a test of 
normal differential recognition. 

(3) Church Interiors. There was some slight similarity of content between the 
cards В 4 and С 5 (Church Interiors). This was not sufficiently marked to lead one to 
expect any confusion on an ordinary test of recognition. 

The order of presentation of the cards on the recognition test was always as follows: 
(1) C1, (2) C2, (3) АЗ, (4) C3, (6) B 3, (6) C4, (7) Al, (8) C5, (9) B 1, (10) Ов, 
(11) A 6, (12) А 5, (13) C 7, (14) СВ, (15) B 2, (16) B 4, (17) C9, (18) A 2, (19) C 10, 
(20) ВБ, (21) А 4, (22) C 11, (23) B 6, (24) C 12. 


(2) Subjects 
Five subjects (W, P, Е, Y, and M) took part in the investigation. 
Four of these were undergraduates, the fifth a young army officer. Their 
average age was 22 years. АП five had been hypnotized once previously 
by one of us (H. B.). 
The results given by two of the five subjects will be presented in full. 
In the remaining three cases the amnesia was less complete and the 


results of much less interest. For purposes of comparison, however, 
these results are outlined in $ V. 


(3) Procedure 


A brief outline of the procedure has already been given. It will be 
remembered that three separate sessions were demanded in each case. 
Brit, J. Psychol. xxxn, 1 : 8 
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These we may call Waking Session I, Hypnotic Session, and Waking 


Sesston II respectively. The procedure on each session was as follows: 


Waking Session Т. The subject was first told about the object of the experiment. 
This, we said, was to investigate the relation between susceptibility to hypnosis and. 
‘suggestibility’ in perception. The problem was intentionally stated in this vague way 
in order to minimize the connexion between the waking sessions and the events of ` 
hypnosis. No.clue was given as to the true object of the experiment. , Usually an 
abbreviated Rorschach test was introduced on the first session to point our explana- 
tion. 

Exposure of the m waa undertaken without special apparatus. The instrnotions 
were as follows: “This is an experiment on perceiving. I am going to show you a 
number of cards and I want you to look carefully at each card-that I show. Each card 
will be exposed for 30 seo. The cards were then placed successively on the deak in 
front of the subject for the stipulated time interval. Comments were not recorded, 
but at the end of the series the subject was asked whether he had seen any of the 
cards before. / 

Presentation of the test odours followed immediately. The method will be described 
later in connexion with that part of the experiment. ` 

Hypnotic Session. This session was usually conducted in another room. In the 
case of Subject M, however, all three sessions took place in the same room in order to 
control for possible differences of locality. The subject was hypnotized by one of us 
(Н. B.), the other keeping a careful record of the procedure. Hypnosis was induced 
in the ordinary manner (see, e.g. Banister(1)), and generally carried to в stage of 
moderate depth. We agreed that the depth of hypnosis was greatest in the case of W, 
. moderate in the case of Р and M, and comparatively light in the other two subjects. 
The details of procedure varied slightly from case to саве, but the text of the instruc- 
tions was always adhered to rigidly. 

Exposure of the cards was prefaced by the following instructions: “I have here 
a number of cards. I am going to show them to you one by one. I want you to look 
at each card very carefully. You have half a minute in which to look at each card.” 
The subject was then told to open his eyes and was given the first card to acrutinize. 
On ite removal after 30 вес. he was told to close bis eyes and given the following 
' suggestion: “After you wake up, you will have forgotten all about this card, and you 
will not be able to recognize it if it is shown to you to-morrow.” The subject was then 
given the second card and told to look at it very carefully. Ой its removal, the above 
suggestion was repeated. The remaining four cards were then given in the same way, 
the suggestion that he would forget being repeated in exactly the same words each 
time. At the end of the series, a more generalized reinforcing suggestion was given: 


* When you wake up you will have forgotten all about these cards, and you will not - , 


be able to recognize any of them should they be shown to you to-morrow.”’ 

The method of presenting the odours will be described elsewhere. But a further 
generalized suggestion was repedted at the end of their exposure: “After you wake 
up, you will have forgotten all about the сатав and also all about the odours. You will 
forget all about them. You will not be able to recognize the odours and you will not 
be able to remember their names. You will not be able to recognize the cards. You 
will have forgotten all about the cards and all about the odours, and you will not be 
able to remember that I presented them to you.” 
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The subject was generally awakened shortly after the above suggestion waa given. 

Precautions were always taken to remove all trace of the odours before the subject 
„маз awakened, 

Waking Session II. The bine was tested for recognition approximately 24 hr. 
after the hypnotic session. He was told that the present session was a continuation 
of that begun two days previously. It was again emphasized that we were interested 
merély in visual and olfactory perception. 

The sequence of test odours was generally given first. After the responses to these 
had been recorded, the series of twenty-four cards was given as already descmbed. 
The instructions on this test were as follows: “Now I am going to show you a series 
of cards. This is also a test of your capacity to describe your own experiences. Look 
at each card carefully, and then tell me anything that comes into your mind in connexion 
with each card: What it is like, what it suggests to you, whether you have seen it 
before, whether it appeals to you or not, and во forth. You have 20 вес. in which to 
look at each card, but you need not wait until the card is taken away before starting 
to tell me about it." The interval between exposure of the card and the first verbal 
Tesponse was recorded. Supplementary questions asked from time to time by the 
examiner were recorded verbatim together with the answers. 

The three stages of the experiment were conducted by one or both of the present 
writers in every case but one. In this case, each of the three sessione was conducted by 
a different person. The subject was M. Series A, on the first day of the experiment, was 
presented by Dr K.J. W. Craik. The hypnotic session was conducted by the present 
writers as in the other cases. Dr J.M. Blackburn conducted Waking Session IT and 
presented all the material for recognition. Dr Blackburn was unaware of the con- 
stitution of the test series. He had not been told which (if any) of the cards had 
previously been shown in the waking state, which had been given under hypnosis, 
and which were entirely new. This procedure was adopted to reduce to a minimum 
unwitting suggestion on the part of the experimenter. 


IO. Resurs wire Өовткот W 


Subject W was a third-year psychology student with previous 
training in chemistry and physics. He was hypnotized readily in a 
preliminary session, and. found to show a considerable degree of spon- 
taneous post-hypnotic amnesia for the trance. 

We shall consider the responses given by this subject to the three 
sets of material, A, given in waking session I; B, given in hypnotic 
session; and C, given in waking session II in the test of recognition on 
the third day. lt is convenient, however, to divide the material as a 
whole into two classes: (a) Unique Cards, and (b) Similar Cards. Unique 
cards are all those cards in any series wholly dissimilar to any other 
member of any other series. Similar cards are those bearing a fairly 

_ marked resemblance to some other card in one of the other sets. These two 
classes may be taken one at a time. 

(а) Unique Cards: Series C. Seven of the twelve cards comprising 

RARO. 
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this series may be treated аз unique for present purposes. The subject’s 
reactions to all seven were entirely in keeping with the normal reaction to 
unfamiliar material. We may quote two of these: responses fot comparison ' 
with the other groups. 

C 1: “Coming Through the Rye". “I can't say Гуе seen that before. It's like 


‘Coming through the Rye'—Yes, I see it is that. Tt doesn’t look like an English сата.” 
C 4: Junk. “No, I havn’t seen that. It's rather like some cards we've been using 


‚ inthe lab. Not the same, though. It also reminds me of the A.S.W. film ‘The River’.”” 


These two responses are entirély characteristic of the normal treat- 
ment of comparatively unfamiliar material. 

Series А. Three of the six cards in this series were treated as unique. _ 
All three were instantly recognized and referred to the session on which 
they had been shown. We may quote one of these responses: s 


АЗ: Düich Women. I've seen that before. I saw it on Monday (the first day of 
the experiment) I remembered it by the form of the main figures. and the Бакем; 


` and on Monday I associated it with a Flemish picture." 


- 


The recognition in this càsb is prompt, и and и. 
There is some recall of the earlier reaction made to this card. ; 

Series B. Three of the six hypnotic session cards can be classed as 
unique. These are В 1, В 5, and В 6. . 


B1: Japanese Print. “Tve geen that before. On some exotio sort of Christmas 
card or Japanese lantern. I remember-the terrific ‘eye’ in the peacock’s feather. I’m 
trying to connect it up with several things: First, the figure. Secondly, the Japanese - 
lantern. And thirdly, the peacock’s feather. I don’t know—I think I associate the 
lantern with a Christmas card and the figure probably with productions of the Mikado 
whioh I've seen. But they don’t fit in one whole. The peacock’s feather fits in as an 
essential part of the thing, but doean’t seem to fit in with the rest. I’can find satis- 
factory explanations for the other two things but not for the peacock’s feather. But 
I think I’ve seen them as а whole." 


This response is decidedly interesting. In the first sites there ia an 
immediate judgement of reference to the past. In the second place, the 
subject adduces incorrect evidence in support of this judgement. In the 


|. third place, his rationalizations follow three entirely different lines, each 


of which is initiated by a different feature of the original card. These are 

never entirely harmonized to the subject’s complete satisfaction, ` : 
A few, additional questions were given in this case. These may be 

recorded together with the corresponding answers: 


What was your experience on exposure of the card when you said : “Poe seen that 
before” —" A feeling that I'd seen it before—then that I hadn’t but had seen parte. 


It’s not one of the one’s I saw on Monday." Had the experience anything in common 


В е 
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with those cases in which you thought you had smell an odour before but couldn'i remember 
exactly where or when?— “To a certain extent. With the odours it seemed I had smelt 
them before but couldn't place the time. With this I couldn't think of any possibility 
where I could have seen it before. I think I must have looked at it before, but can’t 
think of any time when I would be looking at something like that." 


These additional responses show that the subject is prepared to treat 
his original experience on exposure of the card as a ‘feeling’. He does 
not, however, develop in any detail the status of the response. 

The above reaction taken as a whole may be described as an expert- 
mental paramnesta. It is marked by an obvious element of fabulation. 

В 5: Egyptian Girl. “I think I’ve seen that. In the National Geographical Maga- 
zine of America or an Egyptian State Railways poster—the colouring is not bright 
enough for that, It may have been in the National Géographical Magazine.” You 
think you've seen that before? —'" Yes. It’s not one I saw on Monday. I think it’s the 
sort of thing the National Geographical Magazine produées. I can’t remember reading 
an article on it, though. I think it must have been in there." Can you describe your 
experience at all on presentation of that card ?——“ That I'd seen it before. There were two 
possibilities: First, the poster; secondly, the National Geographical Magazine. It’s 
about a couple of years since I read any of their stuff, but I remember their colour 
photographs—pretty vivid." You do think yow've seen tt before? —" I'm pretty sure 
Гуе seen it before." Would you describe that ae a feeling of familiarity £—" Yea—but 
not for long. I think I've traced it down fairly completely. I think I’ve got it. It 
reminded me of this magazine and the things that have been in there. That knocks 
out the feeling of familiarity pretty well.” у 


Again we note that the subject at once relates the picture to an 
acceptable context in his past experience. But this reference again lacks 
precise localization in place or time. Again, too, rationalization of a 
wholly constructive character supervenes on the original judgement. We 
note also that the subject is prepared to accept the expression ‘feeling 
of familiarity’ as an adequate description of his experience. He stipulates, 
however, that this is dispelled as soon as an adequate explanation is 
forthcoming. Comparable reports are often obtained in descriptions of 
paramnesia in everyday life. 

В 6: Reynolds’s “ Marquess of Crewe". “You, I think so, although I’m probably 
confusing it with Gainsborough’s ‘Blue Boy’. It’s the style more than anything else 
І remember.” Can you tell me where or when you saw that?—‘‘No, I don’t think Гуе 
. actually seen that card: It’s similar to Gamsborough's * Blue Boy." 

This response is harder to interpret. It is noteworthy that the card 
is not itself recognized, and that the familiarity it elicits is displaced on 
to a somewhat similar picture. Doubtless the subject was genuinely 
acquainted with the latter. Perhaps we may speak of displacement by 
analogy as governing the rationalization in this cage. 


1 
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` (b) Similar cards. The similar cards fall into four well-defined groupe 
which may be briefly described: 

- (1) Still Life (а). Three cards, B 3, А 6, and C 8 were all copies SPONTE 
showing dead game and the like. 

(2) Stil Life (B). Two cards, А 4 and C, in which fruit and flowers were pro- 
minent, 

(3) Prehistoric Flints. Two groups of two pairs: (а) A 2 and C 6 (Three Flinta); 
(B) B 2 and O 11 (Nine Flinta). The resemblance between the two members of each 
pair was extremely olose. 

(4) Church Interiors. Cards B 4 and С 5 respectively. 

We may consider the responses to the members of each of these four 
groups in their order of presentation on the recognition test. 

` (1) Sisll Life (a). 

B3: Still Life. “I’ve seen that before. Well, I don’t know. I associate № with an 
old pub. I seem to remember ап old blue tankard with a lid. I think it was on a 
bench. The name ' Oilette' (trade mark) E remember. I don’t know: it’s probably one 
of the same series I’m confusing it wi 

А 6: Still Life. “That’s the one І saw on Monday. I don’t know. There isn’t a 
guninit. But there is the shelf and the tenkard. I seem to have in mind в composite 
of the two." 

C 8: Still Life. “Nol haven't...I definitely haven't seen that one. I would have 
remembered the young deer. I definitely haven't seen that." 

It will be' seen that the control card, C 8, is definitely rejected. But 
there is considerable confusion and uncertainty in the other two cases. 
· In thé саве of the hypnotic session card B 3, the subject is evidently 
` perplexed by the absence of the blue tankard in fact present in the 
waking session card А 6. In the case of the latter card, moreover, he is 
equally perplexed by the absence of & gun which had in fact appeared 
in the card seen when under hypnosis. The position is instructive for 
two reasons: First, it shows that a hypriotic inhibition can interfere 
with response to a waking session card. Secondly, it suggests that the 
paramnesia-evoked by the hypnotic inhibition is displaced by projection 
on,to a member of the waking series. The whole process here involves 
both condensation and inter-serial displacement. 

(2), Stull Life (В). Card C 9 was shown as the 17th, and сата А 4 ав · 
the 21st member of the recognition sequence. There was no confusion 
of any kind between these two cards. And yet the degree of sitnilarity 
was no less marked than in the preceding couple. ' 


C 9: Sul Life. "No, Гуе never seen that before—nor anything like it. It’s the 
sort of thing I would have remembered as it’s got rather exotic colouring.” 
. 46: Still Life. “Yes. That’s one of the one’s I saw on Monday or Tuesday or 
whenever it was (the first session). I remember it distinctly by ita being laid out on - 
the boatd—and the straw—and ‘the peculiar poppy or whatever it is." ` 
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These two responses provide an excellent.illustration of normal 
differential response to visual material. They contrast sharply with the 
responses to the preceding pair. 

(3) Prehistoric Flints: (x) Three Flints; (B) Nine Flints. We shall 
quote the reactions to these four cards in their order of sequence on the 
Tecognition test. 

C 6: Three Flints. “That’s one I saw on Monday, I think. Not sure....I think 
the one I saw on Monday had more pebbles in it. It doesn't seem to ‘fit’, quite.” 

В2: Nine Flinte. “І think that’s the one І saw on Monday. That's the one I saw 
on Monday. I remember counting up to nine. Those (flinte) fit better with my naming.” 

A 2: Three Flints. “Oh I’ve seen that before! I remember the * wolf’s head’ sort 
of thing (outline of one of the flints). Rather like the one I saw on Monday, but I 
remember counting up to nine. I seem to remember the ‘chisel-point’ (another flint) 
on the left. I remember that.” 

О 11: Nine Flints. “Мо, I haven't seen that one before, although it has got nine. 
They weren't arranged in that order." 


These four responses must necessarily be considered together. The 
first point to note is the unqualified rejection of one of the new cards, 
namely, С 11. The second outstanding point is the pronounced confusion 
between the remaining three cards. The first to be shown, а control card, 
is at first accepted as having been seen previously, but is later rejected 
on the ground that the card actually shown had more flints in it. The 
second, the hypnotic session card, is accepted, but erroneously referred to 
the first waking sesston. The third card is also identified, but the subject 
apparently persists with his assertion that the card shown on the first 
session had nine flints. Such a card was shown during the hypnotic 
session. Thus the waking session card, though identified correctly, is not 
referred to its appropriate session whereas the hypnotic session card is 
rationalized by inter-serial displacement. 

(4) Church Interiors. This was a case in which a hypnotic session 
card bore & certain similarity to a control card. The latter was at once 
rejected, but the former initiated a beautiful paramnesia: 


B 4: Church Interior. “Tve seen that one before. I don’t know when and I can't 
think where I could have been to see it. The peculiar colour of the wood or whatever 
it is....Normally I only see postcards of cathedrals when I’m at the cathedral con- 
cerned, but I can't remember anything like that. Yet the red colour sticks out very . 
definitely." How would you describe your experience on your first reaction to that card ?— 
“Rather surprised: I thought it might have been one I saw on Monday, yet the only 
one connected with a church was one we've had before. Yet I feel fairly sure I’ve seen 
it." On what do you base your verdict f —" The colour of the card. To say the least it's 
not normal. It seems that I’ve seen it before. It may be another type of card with 
similar colouring.” Have you ever had any experiences in ordinary life similar to that?— 
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which he has himself raised. Probably a few carefully chosen questions , 
would have elicited some interesting reactions. The experimenter, how- 
ever, was exercising great care in order to avoid influencing the subject 
by suggestion.in any way. 

B86: Reynolds’ "s “ Marquess of Crewe". “Т have seen & picture like that before. 


eiae d in the National Gallery. It’s rather grotesque seeing & boy dressed up like 
that.. 


We. are Е to interpret the significance of this response. Certainly 
the picture is not related to the period of hypnosis, but what the subject, 
has to say about it in other respects may well be true. His behaviour is 
very similar to that of the previous subject. ' 

These three responses’ lack the elaborate justifications which were 
found to be so characteristic of Subject W’s behaviour when confronted 
with the unique hypnotic session material. This difference may well 
depend upon some temperamental factor. In other respects, however, 
the paramnesias set up are very similar in the two cases. 

(b) Similar Cards. The four groups of similar cards have been 
described. above (р. 38). Our presentation of the.reaults follows that. 
described in е with Subject У. 

(1) Stsll Life (a 

B3: ИП Life. “І have the impreesion. . .Í have the impression. that Т have seen 
that before..." (pause). Do'you remember where or anything about ?—“Т have а 
feeling I should like to tell you, but why can’t I say it? I have the same feeling as 
Thad... .I know exactly... . There is something in my mind which is making continual 
efforts to tell you but my tongue won't get on with the job. Now where did 1? Iam 
just saying to myself now: ‘Come on, don’t be во dumb! You know you have seen it 
before l’... It’s like making up one’s mind to jump over one of those walls that give 
way under you—those dry walls i in Yorkshire—I simply can’t give you the answer. 
It’s & very tiring process too." 


This is a beautiful example of inhibited recognition. The subject is 

‚ confident that he has seen the card before, and confident, too, that he 
knows all about the earlier occasion. Yet he is absolutely unable to 
formulate, or at least to communicate, the neeessary information. It is 
interesting, too, that M shows considerable insight-into his perplexity, 

` and does not attempt to rationalize it in the rather facile manner which 
we have noted in connexion with the previous subject, W. 


A 6: Still Life. “Т saw this on Monday (the first day of the experiment). There 
is the old calendar or almanac probably giving remedies for all sorts of Шв....” 


We note that this waking picture is at once identified and ascribed 


. to the session on which it had been shown. 
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08: 881 Life. “I have not seen this before. I suppose this fellow was killed for 
food...probably it is the dull colour of the picture but I don’t like it....” 


It is interesting to compare the response to B 3 with those given to 
the other two similar cards. The first is а typical paramnesia of recog- 
nition; the other two are typical differential responses to visual material. 

(2) Still Гаје (В). There was no trace of confusion between C 9, one 
of the control cards, and waking session card A 6, despite their similarity 
in content. The first was treated as an altogether new stimulus; the latter 
was accepted with the characteristic терше: “Yes, I have seen this 
on Monday.” 

(3) Prehistoric Flints: («) Three Flints; (В) Nine Flints. We may 
quote these responses in their order of sequence: | 


O 6: Three Flints. “That reminds me of a card I saw on Monday. But I am sure 
it was not the card I saw on Monday because these flints are of a much better shape. 
They give the impreesion of being hand-made, ete....” 

B2: Nine Flints. “I didn’t see that card on Monday but I have seen it some- 
where. The flints are not very well-shaped, etc.. 

А 2. Three Flints. “I saw this on era Hes they are—this flint and chalky 
stone and the central one is so smooth... 

O11: Nine Flinis. "I may have seen this before. I...For some reason that 
picture irritates and worries me because it makes me think that my memory is not во 
good as it ought to be. If I have seen that picture before, why can’t I say where I 
have seen it? Perhaps because I am no longer interested in those kinds of thing." 


This subject experiences no difficulty in discritninating the cards 
with three flints. But the other pair, those with nine flints, give rise to 
the paramnesic type of reaction. Both are treated.as having a parallel 
in past experience, but no precise details can be given in either case. If 
anything, the control card stimulates greater perplexity than the one 
seen when under hypnosis. The suggestion that the subject fears some 
deterioration of memory is particularly interesting. 

(4) Church Interiors. Card C5 was rejected without hesitation. 
Card B 4 gave rise to an interesting response probably in line with those 
which have been described in the other cases. 

B4. “Т have a feeling of distaste for that—as though I had been thinking about 
it for some time... .It is rather a gaudy church....” . 

The interesting point here is the affective reaction to this card, and 
the explanation which the subject offers for it. It suggests that un- 
pleasant feeling tone may be associated with the hypnotic resistance. 


We may now give & brief summary of the results from Subject M: 
(1) All unique cards in the C series were treated as new, and all in 


, 
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the A series as having been seen previously. Normal differential reactions 
were recorded in all cases. 

(2) The three unique cards seen under hypnosis gave rise to recogni-- 
tion of the paramnesic type. In the first case, spontaneous reference was 
made to common descriptions of déjà ец." In the second case, the subject 
at once asked himself where he had seen the subject of the card before, 
In the third case, the familiarity initiated by the card appeared to be 

| `йвр]асед`оп to a similar well-known picture. 

(3) The. hypnotic session member of a group of three similar cards 

‚ set up an outstanding paramnesia. The other two members of the group 
were dealt with normally. 

(4) Ina Second group of four similar cards, a new control card was 
discriminated successfully from a very similar card seen during waking 
session I before the latter had been exposed. 

One seen when under hypnosis was, however, confused with “its 
counterpart in.the C series, апа both elicited pronounced paramnesias. 

. (5) Subject W was not given to fabulation of a constructive and facile 
character. He rationalized to some extent from time to time.' In the 
main, however, he appeared aware of some check in interpreting the test 

- material. He did not adduce any connexion between this difficulty and 
the events of hypnosis. 


У. RESULTS WITH OTHER SUBJECTS 


Three other subjects took part in the experiment. In two cases 
(E and Y), the outcome was unsuccessful, the suggested amnesia did not 
take effect, and both subjects were able to recall the events of hypnosis. 

Subject Y. This subject recognized five of the six B series cards and 
ascribed them correctly to the hypnotic sesaion of the previous day. He 
incorrectly attributed one, of the A cards to this session. 

B3: SU Life. “Yea, I've seen that before. I think I saw it yesterday.” 

В 5: Egyptian Girl. “Yea, I saw that yesterday.” 

This subject, when asked later about the events of hypnosis, said: 
“Т can remember being shown some pictures; they seem immediately 
familiar to-day. І can‘remember about six pictures.” -Asked whether 
he had been given any special instruction in connexion with these pic- 
tures, he said: “Well, he (H. В.) said'something about not remembering 
pictures, but when I woke up I couldn’t get out of my head what the 
pictures were: it seemed rather incongruous at the time and I was а 
little worried about it.” , 
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Subject Е. Three cards of the hypnotic session were definitely identi- 
fied by this subject. One was identified but ascribed to the wrong session. 
Two were thought to have been shown under hypnosis, but the subject 
was far from certain about this. We may quote four of the responses to 
these six cards: 

B3: БИП Life. “Aha! That was not shown to me by you on Monday but by 
Dr Banister last night... .” 

ВТ: Japanese Print. “Um...not sure whether I’ve seen that one or not. It 
vaguely suggested one shown by Dr Banister last night.” 

B2: Nine Flinis. “First thing: Have I seen it before or not? May be one 
Dr Banister showed me. Then the name siz came into my mind; then the Birmingham 
Museum.” 

В 4: Church Interior. “Um.. aud that I've seen this before but I don't 
know where. Outside 8t John’s Chapel....I think you showed it to me on Monday." 


This subject told us later that he remembered practically everything 
about the hypnotic session, and had anticipated a recognition test on 
the third day of the experiment. | 

Subject Р. The results in this case occupy an intermediate position 
between our two successes and our two failures. This subject was con- 
scious during the recognition test of some vague recollection of having 
been shown some pictures on the previous day. On the other hand, he 
was completely amnesic for the odours. 

‚ He brought forward his recollection of hypnosis to justify recognition 
in two cases of response to hypnotic session material. In three cases, 
however, other more constructive interpretations were forthcoming. All 
the members of Series A were identified and all the twelve control cards 
rejected. We may quote his responses to the six hypnotic session cards: 

B3: Stl Life. (Obvious perplexity.) “That’s familiar...it's by the same person 
who drew the one with the two birds in it and the brass pot." Did you say # was 
familiar ?—T don’t know. It’s the same type of still life ав the other one was." 

В 1: Japanese Print. “I seem to have seen this one before....I remember the 
peaooak's feather." (Very puzzled.) Сат you describe your experience on first seeing 
that?—‘“T am pretty sure I had seen it—the peacock’s feather. I don't know why." 

' 1 suppose you've no idea where you might have seen it before? (Hesitatingly.) “І do- 
remember Dr Banister showing some yesterday." 

B2: Nine Flints. “That’s vaguely familiar too. I seem to remember the nine 
flinta or whatever they are." Anything else to say about that one? —" No.” 

B 4: Ohurch Interior. “Er. ..I think I remember that. I remember the two battle- 
flags and the church, and I remember I was struck by the eleotrio bulbs.” Do you 
think yow ve seen that before then $—" l'm pretty sure I have." Can you tell me anything 
else about that one? Where you have seen #?—“Т don’t think it was one of the six 
(A cards). It’s similar to the one of the chapel, but I definrtely hadn't seen that," 
But you do think you have seen $t beforef —" Yes, I do think I have.” 
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В 5: Egyptian Girl. “I think I remember this one. It’s the sort of thing one has 
seen at Tourist Bureaux." Anything else about $$? —" Мо.’ You think you've seen it 
before?—''It seemed vaguely familiar. I may have seen something like it at Bell’s 
(Tourist Agency).” ' 

B6: Reynolds’s “ Marquess of Crewe". “That. ..that one І seem to remember.... 
I remember seeing Henry УШ, and I remember the dog biting itself.” You think 
you've seen tt before ?—‘ Yea, I’m pretty sure.” Where have you seen it, do you think ?— 
“J don’t know, unless Dr Banister can have shown it to me. I can’t place it really. 
T'm not as certain as with those you showed me (Series A)." Do you remember having 
seen it before?—“ It’s familiar, I think.” 

These responses are quite in line with those obtained from Subjects M 
and М, -despite the suggestion made in two cases that the cards might 
have been shown under‘ hypnosis. The inhibition, though less complete 
than in the first two cases, is nevertheless adequate to cause some per- 
plexity and difficulty in recognition. One may notice the attempted 
serial displacement with B 3 and the rationalization by analogy with a 

_travel poster in the case of B 5. 


VI. QUANTITATIVE DATA 


We have summarized in Table 1 the responses given to all three sets 
of cards by the five subjects on the third day. In col. 1 is given the 
number of cards in each set which provoked unequivocal judgements of 
recognition and reference to the correct session. These we may call cases : 
of normal recognition. There are two instances of ‘false’ recognition due 
to control cards, which were similar to others which had been shown 
during waking session I; being twice treated as belonging to the A series. 
In col. 2 we show the total number of cases in which a card was referred 
to a session other than that on which it had been originally shown. This 
we ‘have called inter-serial displacement. Entries undér the heading А 
denote cards in this series which were displaced to the hypnotic session, 
and entries under the heading B denote hypnotic session cards displaced 





Table 1 
* Col. 1 Col. 2 Col. 3 Col. 4 

Normal Inter-serial Experumental 

recognition displacement Rejection paramneaias 
г А ^ ия pere ESSERE Y (MM 
Subject А B C A B © А В e A B C 
я 5 —.1* — + — — — HH '1 5 — 
M 6 — — — — — — 1 11 — 5 1 
Р Be c0 dni Jue шы озшш dew 5 1$ мш Дл ш 
Ү 4& AB —— eom ES ER 1.12 6L ES Gn 
E 5 5 1* — 1 — 1 — 11 — — — 
Total 26 12 2* 2 2 — 1 2 57 1 14 1 


* Incorrectly recognized. 
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to the waking session. Col. 3 shows the number of cards in each group 
which were judged as being seen for the first time. We call these rejections. 
Col. 4 gives the total number of cards referred to an unspecified or 
fabulated context. These we call experimental paramnesias. 

The total number of recorded paramnesias is sixteen. This represents 
13 % of the total responses given by all subjects on the recognition teat. 
Of the total responses given to Series А and B together, 25 % are experi- 
mental paramnesias. Of thé total responses given to cards shown during 
the hypnotic session alone, 47 % are paramnesias. If we consider only 
the responses given by Subjects W, M, and P this figures rises to 78 %. 

The mean reaction times for Subjects W, M, and P, at the third session, 
to the A and B sets of cards are given-in Table 2. Reaction time, for 
present purposes, was taken to mean the interval elapsing between 
presentation of a card and the first verbal response given by the subject. 


Table 2 


Reaction times during waking 
session IT to cards seen during 


с Oo 
Waking session I + Hypnotio session, 


(A) (B) 
Subject Mean в.р Mean 8.D 
У 2.3 11 4.2 2.2 
м 10 8-8 26-1 124 
Р 2-5 18 48 l6 


It will be seen that all three subjects show a longer mean reaction 
time in dealing with the hypnotic session material. The scatter, however, 
is so large that no definite conclusions can be drawn. lt is possible that 
& repetition of the experiment using more subjects would give a signi- 
ficant difference in reaction time to the cards shown in the waking and 
hypnotic sessions. ` 


VII. Ютвопввтох 


‘Our results clearly show that it is possible to provoke, under experi- 
mental conditions, states of consciousness which appear to be the same 
as normal restricted paramnesia. The greater ease with which these 
phenomena were elicited in our first two cases is probably due to two 
main factors: First, the relative depth of hypnosis; second, individual 
susceptibility to post-hypnotic amnesia. Our first two subjects were 
hypnotized fairly deeply, and both appeared to be completely amnesic 
not only for the prohibitions given but also for the greater part of the 
trance. In the case of Е and У, on the other hand, hypnosis was com- 
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paratively light, and both subjects were afterwards able to emae a 

` fair amount about the procedure. Both subjects could recall having been 
shown pictures and told to forget them. It was unfortunate that we were 
unable to use subjects who on other occasions had shown a marked degree 
of ‘spontaneous amnesia for hypnotic experiences. We would suggest 
tentatively that a temperamental factor i is involved in addition to mere 
degree or depth of hypnosis. 

The significant point in our results is that paramnesias were 80 con- 
sistently obtained under conditions in which amnesia for the hypnotic 
session was complete. There were only two cases of out-and-out rejection 
of cards shown under hypnosis, and in one of these, at least, there was 
more than a suspicion of the paramnesic type of response. Our results 
consequently differ'from those of Strickler (8) and Claparède 8), both of 
whom report absolute failure in recognizing items presented in "the 
hypnotic state. Some possible reasons for this divergence at oncé suggest . 
themselves. In the first place, both Strickler and Claparéde used com- 

. paratively meaningless material. Our own material, on the other hand, 
was designed to appeal in some measure to the interests of our subjects. - 
In the second place, these authors may well have induced more profound 
hypnosis than we did. It seems not altogether unexpected that дів- 
connected and utterly artificial material previoubly given under deep 
‘hypnosis should fail to stimulate even a chord of recognition when given 

. once again in the waking state. All the same, we believe that further work 
is necessary to account for this discrepancy between the earlier work and 
our own results. 

The experimental- paramnesias illustrated i in our paper have three 
fairly well-defined moments: (а) an immediate act of reference’ of the 
stimulus to an unspecified context in the history of the individual; 

_(b) a phase of perplexity, sometimes mildly distressing, and always 
associated with an effort to formulate this context in more definite terms; 

‚ (е) an.act of rationalization often wholly constructive in content, This 
phase was more prominent in some subjects than i in others, and might 

` be entirely lacking. 

The judgement of reference was typically eonveyed by the statement: 
“Tye seen that before.” This judgement almost always carried convic- 

^ tion in the subject’s own mind: It is true that doubts might be expressed 

later on, but this first reaction was generally expressed with considerable 

confidence. In some cases the judgement appeared to be Ъазе on a 

primary affective reaction to the presented material. But the evidence 
certainly does not warrant our saying that this was so in every case. 
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Introspective testimony was seldom given unasked, and all the answers 
to our special questions are open to the suspicion of suggestive influence. 
We had extremely few reports of a clear-cut experience of familiarity - 
anticipating the judgement of referencé. But the lengthened reaction 
time in these cases possibly suggests that some such factor plays a part 
in governing the response. 

The phase of perplexity was Ars associated with difficulty in 
localizing the previous perception of a card in time and place. Sometimes 
a rationalization followed so rapidly on the initial statement that this 
stage did not appear. In the great majority of cases, however, & notable 
interval elapsed between the first overt reaction and the final acceptance 
by the subject of the conditions under which he believed the earlier 
presentation to have taken place. In cases in which no explanation of any 
kind could be elaborated, the phase of perplexity persisted until the 
- exposure of the next card in the series. 

The phase of rationalization cannot be sharply: distinguished from 
the preceding phase, which it always overlaps. The process, we believe, 
has a two-fold origin: First, it expresses the normal tendency to allot any 
stimulus initiating an impression of familiarity to an acceptable context 
in past experience. Secondly, it expresses the subject’s attempt to comply 
with the post-hypnotic suggestion while evading total inability to deal 
with the presented material. In any concrete case, the process has always 
as its object the creation of an acceptable and more or less adequate 
explanation of the somewhat paradoxical familiarity of the material. It 
is possible, moreover, that a degree of conscious critique lower than the ` 
normal was in evidence under our special conditions. 

We may now pass on to consider in brief the origin and psychology 
of experimental paramnesia. In the first place, it is important to con- 
sider how far our findings are a function of the instructions given under 
hypnosis. The subjects, it will be remembered, were simply told that they 
would forget each successive stimulus and be unable to recognize it on 
the following day. We provided no definition of the term “to recognize", 
‘and it was obviously left to the individual subject to interpret the com- 
mand in the light of whatever-idea he might have of its meaning. Now 
popular connotations of the term ‘recognition’ are extraordinarily varied. 
Many people do not habitually include under the term mere impressions 
of familiarity with vague localization of the stimulus in past experience. 
It follows, therefore, that our subjects may have understood the sug- 
gestions as excluding the possibility of detailed récognition alone. If 
this were so, the paramnesias would represent mainly those aspects of 
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the recognition process which had not been made subject to an artificial ' | 


repression. This ambiguity might have been avoided either by a more 
precise definition of the terms figuring in the suggestion or by using only 


` subjects who could be relied upon to display spontaneous amnesia for 


the events of hypnosis. In the latter case, special instructions would not 
of course be needed.- It is hoped: one or both of these i dd will be 
taken in any future work along these lines. 

A second possibility is that the paramnesias evoked by our material 
truly represent the activity of cognitive mechanisms outside conscious- 
ness. Such an'assumption is of course implied in MacCurdy's theory of : 
déjà vu, 6,7). MacCurdy holds that every act of recognition depends on 


the arousal of a co-conscious image similar in content to the present ' | 


stimulus. Normally, this image is recalled into consciousness and furnishes 
a basis for comparison. Should it be repressed, however, through any 
cause, it can influence consciousness solely through the medium of affect. . 


"Thus arises the so-called feeling of familiarity. On this.view, then, 


restricted paramnesias are due to the repression of material necessary ` 


‚ , for full recognition of any stimulus. Certainly our results could be 


2 


predicted from MacCurdy’s theory. ‘, 
The resistance to recognition, artificially induced in our experiments, 

is of course closely akin to the process of repression which MacCurdy and 

other authors have in mind in explaining paramnesia. On the other hand, 


. we do not ourselves believe that a pre-existing repression is necessary 


always for the appearance of paramnesia in daily life. In some cases, 
simple obliviscence seems a sufficient explanation. In other cases, the 


- appearance of'an object in an unwonted context, with difficulty in for- 


mulating the habitual context, provides a sufficient condition. What is 
éssential is not repression as such, but any condition impeding access to 
the requisite memory material. 


Lastly, do our experimental paramnesias throw any light on the . - 


origin of déjà vu? Those, who believe with MacCurdy that déjà vu repre- 
sents a method of rationalizing paramnesia, might expect to find a certain 


‘number of our experimental paramnesias setting up further rationaliza- 


tions along these lines. But in no case did we find а paramnesia ration- 
alized in the sense of déjà vu. This evidence then, for what it is worth, 
fails to provide support for the psychoanalytic view. It may be that 
further experiments will enable us to duplicate also experiences of déjà vu 
under experimental conditions. But the existing results cannot be said 
to throw light on paramnesia in its more generalized forms. 
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УПТ. Summary 


1. Illustrations are given of restricted paramnesias set up in response 
to material for which post-hypnotic amnesia had been induced. These 
responses are strikingly similar to paramnesia in daily life. 

2. Three moments can usually be distinguished in the paramnesic 
response: (a) An initial judgement of reference to the past; (b) a phase. 
of perplexity marking an effort of recall; (c) an act of rationalization 
often wholly constructive in character. | 

3. Rationalization took various forms. One of the most common was 
а projection of the paramnesia оп to material previously seen in the 
waking state. A special form of this we have called inter-serial displace- 
ment. Fabulation was prominent in the responses of one subject. 

4. The psychology of experimental paramnesia is briefly discussed. 
It is pointed out that our results might depend, in part at least; on the 
character of the prohibition given in hypnosis. 

Б. Our results provide some evidence in support of MacCurdy’s 
theory of paramnesia. But they throw little light on the origin of déjà vu. 


We wish to thank Prof. F.C. Bartlett and Dr J.T. MacCurdy for their 
interest in these experiments, Drs J. M. Blackburn and K. J. W. Craik 
for valuable assistance in their conduct, and Dr A. J. Lewis and 
Mr R. C. Oldfield for some useful criticism and suggestions. 
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I. ` INTRODUCTION 


Іт is generally recognized that the effect of a given dose of alcohol on 
the central nervous system may vary widely from one individüal to 
another, and also in the same individual on different occasions. Some of 
the factors responsible for this variation are known empirically: e.g. the 
dose is less effective if taken after a meal than on an empty stomach; it. 
is more effective if taken in concentrated than in weak solution. In 
such cases as these, the greater effect on the nervous system is correlated 
‚ with more rapid absorption of the alcohol, and it is generally assumed 
that the greater effect produced by such rapid absorption is due to a 
‘resulting higher concentration of alcohol in the blood than that which 
follows slow absorption. 

‘In experimental work, these variable factors are eliminated as far 
as possible; a standard dose of alcohol is given on an empty stomach and 
a standard concentration is used. This treatment is applied to as large 
а number of subjects as possible, the psychological tést is applied at a 
standard time after the alcohol has. been taken, and the average per- 
‘formance of the' group assessed. A more detailed study of the relation- 
ship between blood alcohol concentration and the reaction of the central 
nervous system on a small number of subjects has indicated that such , 


average-results can have little meaning, and that the variable factors in ` 


each individual must be taken into account if his reaction to a given dose 
of alcohol is to be truly recorded. 


1 The work was aided in its initial stages. by а grant from the Rockefeller Жопадыдоп 


^ tothe Maudaley Mental Hospital. 
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П. DESCRIPTION OF EXPERIMENTS 


Details of the methods employed for determination of alcohol con- 
centration in blood and urine will be given elsewhere. Blood obtained 
from a finger prick sufficed for the alcohol analysis, and the shape of the 
blood-alcohol concentration curve was often amplified from analyses of 
the urine-alcohol concentration. The urine-alcohol concentration curve 
runs parallel with and about 30 % above the blood-alcohol concentration 
curve except during very rapid changes in alcohol concentration. 

Tests of central nervous system activity. With one subject (E), on whom 
the majority of the experiments were performed, three tests were used; 
typewriting, dotting machine and ‘distraction machine’. On three other 
subjects, only the two last tests were used. : 


Typewriting. A somewhat difficult passage, involving several inverted commas, 
eto., was chosen. The passage was always at hand for reference even when-it was known 
by heart. Learning was slower than in the other tests; a time of 3 min. was only 
reduced to 2 min. 20 вес. after 2 months of almost daily practice. Thereafter, it 
provided a steadier base line than the other tests, varying only between 2 min. 20 sec. 
and 2 min. 17 seo. from day to day. In assessing the performance under the influence 
of alcohol, 1 error was counted as 3 вес. 

Dotting machine, Learning was rapid in all four subjects. Two of the four (A and 
E) then showed a relatively steady performance from day to day. With the instru- 
ment moving ita fastest speed, the number of correct hits recorded by A was 321+ 24 
in his last eight consecutive tests, and by Е 295 +3 in her last six tests. Subject C 
learnt slowly and remained rather erratic, 272 + 8 in his last seven tests. Subject H 
showed no learning curve but remained erratio; his first six testa gave results of 
253-276 (average 262+4), but on the next experimental day he scored 283, and on 
recovering from the effecta of alcohol, showed a score of 311. | 

‘ Distraction machine.’ The general principle of this machine was as follows. A spot 
of light was made to oscillate, in predetermined, random fashion, about & central 
position on & scale. The position of this spot could also be adjusted by the subject, by 
the rotation of a knobbed wheel. He was instructed to endeavour to compensate the 
random oscillations as completely as possible, во as to maintain the spot of light at its 
central position. The time integral of the magnitude of the deviation from the central 
position for the whole period of the test (14 min.) was obtained automatically, and 
recorded on smoked paper. This record was a measure of the success with which the 
subject was able to follow, and correct, the random oscillations. Small imperfections 
in the apparatus resulted in the total uncorrected deviation of the spot varying 
slightly from time to time. Immediately after each test, therefore, the time integral 
of the uncorrected deviations was recorded, and the total deviation observed during 
the subject’s test was expressed as a fraction of this uncorrected deviation. The 
better the performance, therefore, the lower the score; i.e. perfect correction = zero, 
no correction = 1. 

At irregular intervals during the course of the test (and varying in relation to. 
each other with each test) red, green and, yellow lights wore displayed and a buzzing 


~ 
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noise was made. While still manipulating the knob controlling the moving spot of 
light with his right hand, the subject had to respond to the buzzer by pressing a - 
button with his left hand, and to the red light by pressing a lever with his foot, 
ignoring the green and yellow lights. Signals recording on the drum indicated whether 
the correct response had been made. 

No attempt was made to compare accurately the performance with and without 
distractions, but in the early stage of learning, distractions appeared to reduce the 
performance by about 50 % (three tests, subject Е). Thereafter the machine was used 
only in conjunction with the distractions, but it was noted that additional distractions, 
e.g. onlookers, & desire to cough, an uncomfortable position in the chair, eto., in- 
variably worsened the performance. 

Learning was в considerably longer process than in the case of the dotting machine. 
The differences noted in the learning and performance of the different subjecta with 
the dotting machine were réflected to some extent on their performances on this 
instrument. Subject A learnt quickly and remained steady. His score dropped from 
0-39 to 0-335 on the first day (four tests) and remained steady between 0-31 and 0-33 
during the successive eight test days. Subject H was even more erratic than with the 
dotting thachine; after starting at 0-37, he dropped to 0-315 on the 4th test day, but 
rose again to 0-36 on the 5th-7th days. On the 8th and 9th he varied between 0-29 
and 0-82. It was learnt afterwards that he had been emotionally upset during the 
5th-7th day period. Subject C learnt slowly, but ended by attaining a higher perform- 
ance than Subject A, in.contrast to their relative performances on the dotting machine. 
He settled down to a value of 0-27-0-285. No record waa kept of the learning of 
Subject E, for she had practice during the building of the machine; в score of 0-27- 
0-28 was regularly obtained when accurate scoring was begun. 


If small effects of alcohol are to be detected, therefore, it would seem 
essential to give time to the preliminary learning of the tests. If only 
‘gross changes are being investigated, this could possibly be ignored. 


` 


Ш. RESULTS 


: The degree of disturbance of the central nervous system produced 
bya given dose of alcohol depends on three main factors: (1) the weight ` 
of tissue in which ‘the alcohol is distributed, (2) the length of time 
between administration of the alcohol and application of the test, and 
(3) the susceptibility of the nervous tissue to alcohol. The wide, and only 
partially recognized, variations in these three in different individuals 
nullify any attempt to standardize them. 

(1) Apart from the large differences in actual weight of different 
people, alcohol is more widely distributed in some than in others, since 

it is present in only small quantity in fatty tissue. Thus, of two in- 
dividuals of the same weight, but different shape, given the same dose 
` of alcohol, the short fat one will show a higher concentration of blood 
alcohol than the lean muscular one, since the alcohol is distributed in a 
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smaller weight of tissue. A 40-50 % difference due to и cause may be 
met in extreme cases. 

(2) The inadequacy of using a standard time interval between dose 
and test is due to the fact that the central nervous system is affected not 
only by the absolute concentration of alcohol in the blood but by the 
rate and direction of its change. The obsérvations on which this state- 
ment is based are too scattered to permit the formulation of any law 
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Fig. 1. The effect of blood-alcohol concentration on typing time-errors. 
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: relating such rate of change to degree of disturbance of the nervous 
system, but illustrations of the different effects observed serve to show 
the order of magnitude of the relationship. 

The dependence of ‘central nervous system iiihana on the 
absolute value of blood-alcohol concentration is shown, more or less 
quantitatively, in Fig. 1, and with it the effect of increasing and 
decreasing concentration. The experiments were all performed on the 
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same subject. With increasing concentration the typing time-errors were 
practically doubled at в concentration of 120 mg./100 g. blood, but ‘at 
this same concentration recovery was almost complete when the con- 
centration was decreasing. 

Fig. 2 shows the effect of rate of increasein blood-alcohol concentration 
on the'performance with the Distraction Machine in one subject. At the 
same absolute concentration (100 mg./100 g. blood) an increase in errors 
of only 13 % was observed on a slow-rising blood-alcohol curve compared 
with a 70 % increase on a very fast-rising one. | 
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* Rate of increase in blood-alcohol concentration mg./100 g./min. 
. Fig. 2. Tho effect of rate of increase in blood-alcohol concentration on Distraction Machine 
errors. All three testa were made at an absolute concentration of 100 mg./100 g. 
` This effect is illustrated from another point of view in Fig. 3, which 
shows the relationship between absolute blood-alcohol concentration. 
and its rate of increase for a given degree of central nervous system dis- 
turbance. This was not quite constant, but the least disturbance (65 % 
inorease in typing time-errors) occurred at a concentration of 180 mg./ . 
100g. blood on a slow-rising blood-alcohol curve and the greatest 
(90 % increase) at only 115 mg./100 в. blood on a fast-rising curve. 
. Information regarding the effect of rate of decrease in blood-alcohol 
- concentration is less decisive, for this rate has not varied within wide 
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limits in different experiments. The phenomenon illustrated in Fig. 4, 
however, has been met several times and suggests that a high rate of 
decrease is accompanied by more rapid recovery of the nervous system 
than is a low rate. 1f, for any reason, there is a delay in the rate of dis- 


Blood-aleohol concentration mg./100 g. 





0 1 2 3 4 5 6 
‚ Rate of inorease in blood-alcohol concentration mg./100 g./min. 
Fig. 3. The relationship between rate of increase of blood-aloohol concentration and the 
concentration at which a given deterioration in performance (65-80 % increase in 
. , typing time-errors) occurs. 


appearance of alcohol from the blood stream, the recovery of the central 
nervous system is interrupted as indicated by the test performance. The 
effect of increasing compared with decreasing blood-alcohol concentration 
can also be seen in this figure. An increase in errors on the Distraction 
Machine of 50% at about 110 mg./100 д. on the rising blood-alcohol 
curve is reduced to 20 % at the same concentration on the falling curve. 
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One obviously important factor in controlling th. .sgularity of change 
in blood-alcohol concentration is the behaviour of the stomach. The : 
retardation of recovery shown in Fig. 4 was probably due to the extrusion 
of a small quantity of alcohol left behind in the stomach, followed by its 
rapid absorption in the small intestine. à 
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Fig. 4. Comparison of performance on Distraction Machine with blood-alcohol conoen- 
tration, showing the interruption in recovery accompanying a diminution in the rate 
of deorease in blood-alcohol concentration. + + blood-alcohol concentration. 
——————-— percentage increase in Distraction Machine errors. 





The effect shown in Fig. 5 is undoubtedly due to the same cause and 

has also been met several times. It can be produced in still more pro- . 

nounced fashion by giving the drink ice-cold. Recovery of the central 

nervous system as indicated by typing time-errors was almost complete 
ав the blood-alcohol concentration fell to 116 mg./100 g., although a 
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35 % increase in errors had been observed at a concentration of only 
80 mg./100 g. on the rising curve. As the blood-alcohol concentration 
rose again, an inorease of over 50 % in time-errors occurred at 135 mg./ 
100 g.; at 120 mg./100 g. recovery was again complete. 
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Fig. 5. The relationship of performance in typing test to changing blood-alcohol concen- 
tration, showing the greater effect on the central nervous system of a given blood- 





alcohol concentration when this is increasing than when it is decreasing. + 
blood-alcohol concentration, —— 


+ 
percentage increase in typing time-errors 





These last two figures illustrate well the main point under discussion. 
Had the test been performed in each case 30 min. after the alcohol was 
administered, the larger dose shown in Fig. 5 would have, apparently, 
produced no deleterious effect on the nervous system, and the smaller 
dose shown in Fig. 4 a quite marked effect (30-40 % increase in errors), 
In neither case would the test have indicated the maximum effect 
produced by-that dose on the nervous system. When tests are made for 
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the purpose of assessing the effects of alcohol on a given individual, 
therefore, particularly if the result is of practical importance, it would 
seem. advisable to apply the test at least every 10 min. for the first hour 
following the dose, or until recovery is compléte. The subject will in many 
cases know his own limitations even though he has no knowledge of the 
. blood-alcohol concentration curve: e.g. the habitually rapid absorber ` 
may normally take his drink a good half: hour before калыл оп his 
work. 

The subject ой э the records shown in these figures were taken 
was naturally a fast absorber, the fastest of the four subjects used. In 
general, each subject appeared to have a natural rate of'absorption, and 
the comparison of various rates was more easily made on the naturally 
fast one, since absorption can be more readily slowed than hastened. 
Tí seems clear that one important factor-in the varying tolerance of 
different individuals to the same dose of alcohol is'their normal differing 
rate of absorption. 

`(3) To what extent the central nervous system of different individuals 
may vary in resistance to a given concentration at a given rate of increase 

.is not known. It is, however, a matter of common belief that such is the 

case, but accurate comparison has not been possible in the series of 
experiments reported here. Similarly, no accurate evidence is available 
aa to whether this difference in individual resistance of the central 
nervous system to alcohol, if it өш is inborn ог Е by frequent 
usage of alcohol. 


ТУ. SUMMARY AND CONCLUSIONS 


Tt has фен shown that the degree of disturbance of central nervous 
‘system function, as indicated by performance on typewriter, dotting 
machine and Distraction Machine, is affected not only by the absolute ` 
concentration of alcohol but also by the rate and direction of its change. 
This statement is based on the following sets of observations: 

(1) At any given concentration of blood alcohol, the nervous dis- 
turbance is greater if hus concentration is increasing than if it is 


‚ ' decreasing. E 


(2) The degree of nervous аас at any given blood-alcohol 
concentration increases with the rate at which this concentration ів. 
increasing. | 

(3) The rapid recovery of the nervous system accompanying a decrease ^ 
in blood-alcohol водори 18 impeded if the:rate of decrease is 
reduced. 
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` The application of a single test at a given time after a dose of alcohol 
is, therefore, not likely to yield accurate information as to the magnitude 
of its effect in that subject. It is suggested that a test repeated every 
10 min. during the hour following the dose of alcohol, or until recovery - 
is complete, is advisable in all cases where the result is of practical 
importance. 
"The Distraction Machine was made for me by L. E. Bayliss, to whom 
I am also indebted for his constant help and interest in the work. 


(Manuscript received 18 January 1941) 
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I. Гутворостюм, 


ЕЕ adaptation is the reduction in absolute sensitivity of the eye which 
occurs during and remains immediately after stimulation by a bright 
light, and the increase in sensitivity which occurs in the dark. The dark 


adaptation. curve has been shown by Kohlrausch (1922) to consist of `` 


two portions, the first representing cone and the second rod adaptation; 
‚ the first is characterized by perception of colour at the threshold (cf. 
Hecht, 1921; Hecht, Haig & Chase, 1937) and fairly good acuity; the 
second by an increase in rate of adaptation as the rods begin to operate, 
but very.low acuity and absence of colour-vision. It has been shown 
(Craik, 1938) that the eye, when adapted to a certain illumination, © 
responds to changes of illumination over a range of illuminations a 
thousand times greater or less than this adapting intensity, and that 
. adaptation shifts this instantaneous range up or down the seale of- 
physical illuminations. Thus adaptation is a form of automatic ‘ range- 
setting’ on the part of the eye which enables it to respond most sensi- 
tively to changes,in the illumination to which it has become adapted. 

It is important to decide. where this process of adaptation occurs. 
There is much physiological evidence that such an effect is shown by the 
isolated eye and optic nerve (e.g. Hartline & Graham, 1932; Hartline, 
1938) and that the concentration of visual purple in the retina is reduced 
by. intense illumination (e.g. Kühne, 1879) and probably accounts for 
the reduction in sensitivity. However, the electrophysiological or photo- . 
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chemical measurements of adaptation cannot be correlated exactly with 
its sensory effects, and some minor anomalies arise (Granit, Munsterhjelm 
& Zewi, 1939). In addition, Brown & Page (1939) have suggested that 
the initial or cone portion of the dark adaptation curve has a cortical 
origin and many psychologists have shared the same view on account of 
the complicated oscillations and inhibitory phenomena which negative 
after-images or bright adapted areas of the retina sometimes show. Thus 
some more direct proof of the retinal or cortical origin of the adaptive 
process seems desirable. 

Helmholtz (1924, p. 7) was aware that moderate pressure on the 
- eyeball causes temporary blindness, and quotes Donders as having shown 
ophthalmoscopically that pulsation and emptying of the retinal blood 
vessels occurs under these conditions. This has been confirmed by Duke- 
Elder (1926). This blindness affords a convenient method of blocking the 
transmission of nerve impulses between the eye and brain. It probably 
acts by producing retinal anoxia and failure of excitation or transmission 
in the retinal nerve endings. The bright and dark adaptation of the human 
eye thus isolated from the cortical visual centres during a period of 
darkness, during exposure to bright light, or during the immediately 
succeeding period have therefore been investigated by studying the 
sensory response immediately after it has returned on releasing the 
pressure. 


I. DESCRIPTION OF APPARATUS 
(1) Requirements of apparatus 

Any dark adaptation apparatus must consist of two parts, the inum 
for bright adapting the subject.in order to annul the effecta of previous 
light or darkness and the system for measuring the absolute threshold. 
А ‘Maxwellian view’ (see Craik, 1939а, p. 253) permits high bright- 
adapting illuminations to be produced over a fairly large field from a 
conveniently small light source. It also produces less heat and dis- 
comfort than a screen lighted by powerfal lamps. The image cast on the 
pupil of the eye can also be used as an artificial pupil and permits a larger 
angular diameter of field than is possible with the usual type of artificial 
pupil-stop placed before the eye. The testing field must be rapidly 
substituted for the bright adapting one, preferably without movement 
on the part of the subject whose head should be fixed in a rest. The test 
field should be 10° or so in diameter and should be capable of being made 
smaller and of varying in brightness from 10-8 e.f.c. upwards to about 
1 e.f.c. without marked alteration in its spectral composition. A reducing 


. 


\ 


^ 


. > - 
d 4 


64 . The nature of dark Са | в. 


‘device having a logarithmic scale is an advantage. ‘A convenient method: 
of recording the illuminations ‘which are just visible to the subject’ at” 
' each moment i is also required. . - 


` ` (2) Details of apparatus - ИС. : 


A 100 W. 200 V. projection bulb a (Fig. 1) is mounted in a yentilated metal box b. 
Tt illurhinates a ground glass diffusing plate c through a calorex filter d, the drea being 


governed by the aperture stop e. Condenser lenses f and g of 2-5 om. focus, placed. 


30 от. from the diffusing glass cast an image of tho stop e 2-2 mm. in diameter ой the 
subject’s pupils at 4 and $. He sees a field 56° in diameter having a brightness of 
30,000 e.f.c. as seen through a 2-2 mm. pupil. A blackened ganze at j redtices this to 
12,000 e.f.c. The right-hand eye-lens is moved in & curved slide by a micrometer screw 
k to allow for variations in inter-ooular distance. The box b is suspended by. a system 
of links / like those on a parallel ruler and remains in the up or down position by being 





Elevation 0 10 20 em. Plans i 


‘Fig. 1. Diagram of apparatus. For description see text. . 
counterweighted atin. Chains n co-ordinate the movements of the links near the point 


of dead-centre. Artificial pupils are placed at о во that they coincide in height and ü 


position with the pupil-images of the bright adapting system when the box is raised; 


these artificial pupils can be moved out of the way and the right-hand one is adjustable . 


for inter-ooular distance. A chin rest p adjustable in three dimensions by meats of a 


, lathe slide-rest is fixed to the base 45 wax impressions of the subject’s teeth qan be 
' fitted instead. An adjustable cradle r slung from the base-board. carries the projection 
system for the test field. This consists of a lantern s with a 3 W. 6 V. car side-light 
‘bulb, condenser, and objective in focusing mount.-A neutral gelatine wedge covering 
6 log unita of density i is held in a brass frame # near the objective and operated by a 
raok and pinion u. А rod on the end of the sliding frame carries a thin soft pencil lead 
sprung ih a tube v which records the position of the filter continuously on a paper 
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clipped on the drum « driven by a synchronous electric clock movement z во that it 
makes one revolution in an hour. The size of the field is determined by a stop placed 
at y; its diameter was 10° without, and 6° with the stop. The lantern illuminates в 


' sereen z of matt white card placed 1 m. from the objective. At ita centre is a fixation 


point consisting of a pinhole behind which is placed a 1 W. 4 V. bulb 4 controlled in 
brightness by a resistance. This lamp and that in the test-field lantern are fed by 
bell-tranaformers. ds : 
(3) Calibration 

The maximum illumination on the screen was measured by a Ritchie wedge 
photometer and by а Holophane lumeter and was found to be 0-27 f.o. after correction 
for the reflection factor of the screen. The brightness was 0-22 e.f.c. as viewed through 
в 2-2 mm. pupil. The bright adapting fields were calibrated by measuring the total 
energy in the pupil-image by a generator type selenium oxide photocell and micro- 


: ammeter. This reading was then duplicated by illuminating an opal glass screen of 


known transmitting properties by a 600 c.p. projector lamp with a calorex filter inter- 
posed, the light falling on the cell being limited by a 2-2 mm. artificial pupil. The 
illumination on the opal screen was calculated from the distance of the projector bulb. 
For checking purposes a photocell with a mount enabling it to be clipped to the 
lantern or bright adapting eyepieces was mado; this gave в standard reading which 
could be, verified on subsequent occasions. The test and bright adapt illuminations 
were subject to a maximum vgriation of +10 %, owing to mains voltage fluctuations; 
this is not serious in comparison with the variability of visual thresholds. 

For applying preesure to the eye an instrument resembling a tonometer or spring 
balance was used. A light plunger having a sponge rubber plug 1 om. sq. in its end 
moved against a spring in an outer tube. Two springs, one giving a range of 0-250 д. 
рег sq. om. and the other 0-700 g. per sq. cm. were used and the apparatus calibrated 
with weights. Tonometers do not indicate intra-ocular preesure accurately, owing to 
the relatively large influence of the stiffness of the cornea or sclerotic. A calibration 
in mm. Hg, accurate to + 10 mm., was secured by applying the instrument to the eye 
of a freshly killed cat, into which a cannula had been inserted and connected to a 
mercury manometer. While each pressure was applied the manometer was adjusted 
80 that the volume of fluid in the eye was constant, and the height of the column of 
mercury recorded. The range covered (from 35 to 225 mm. Hg) may be compared with 
the normal intra-ooular pressure (about 25 mm. Hg) and the ocular blood pressure 
(about 27 mm. Hg with a pulse amplitude of only 2 mm. Hg). 

On the human subjects any required pressure could be applied and maintained 
with an acouracy of +10 g. by grasping the instrument with the first finger in the 
appropriate position on the tube and pressing until the pointer on the instrument just 
touched this finger. To avoid damage to the sclerotic the pressure was applied through ` 
the upper lid near the outer canthus. 


ПІ. PRocEDURE AND RESULTS 


7. In order to take a dark adaptation curve the subjeot was seated in 
front of the apparatus and the chin rest and artificial pupils adjusted во 


that he could see the test field with both eyes, this field and the fixation 
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point being both at their maximum brightness; The bright adapting 


Б 


apparatus was then lowered into-position and the right eye-piece adjusted 
until both eyes when opened in turn saw. a uniformly bright field. The 
field was then fixated for 3 min., this period being found experimentally, 
to produce complete adaptation to any illumination.! The bright adapting 
apparatus was then moved up and the light turned off, the clock switched 
on, and the subject, in accordance with instructions given beforehand, 

moved the knob controlling the filter wedge so as to keep the test-field 


just visible. He also reduced the fixation point brightness with his other ` 


hand till it was just bright enough to indicate the position of the test 
field. (It was found that if the fixation point, in the latter stages of 
adaptation, was 100 or 10,000 times as bright as necessary a 50-fold or 


100-fold rise in threshold was produced by its glare effect.) A continuous ` 


record of the logarithm of the threshold illumination ‘against time was 


-thus obtained for the succeeding 55 min. One subject was used, with some 


` gonfirmatory readings on a second. Three experiments with pressure were 


performed: 
(1) The time of onset of blindness produced by pressure alone and the 


recovery time'on release of pressure were determined with a stop-wateh. 


(2) The eye was fully dark adapted, then bright adapted for 3 min. 
at 12,000 e.f.c. while completely blinded by a pressure of 250 gm. ‘per 
sq. cm. and a dark adaptation curve taken after releasing the pressure.® 

(3) The eye was bright adápted.in the normal way, then a pressure 
of 400 gm. per-sq. cm. was applied for 3$ min. (it was thought that a 


\ 


longer period might cause injury) and а dark adaptation curve obtained . 


immediately afterwards. . 
The curves relating pressure and time of onset of blindness or *dis- 
&ppearance time' (Fig. 2) resemble rectangular hyperbolas which are 
shifted along the time axis with variation in the illumination employed. 
The actual values of the times obtained are given in Table 1. For any 


given illumination there is a certain minimum time below which no . 


pressure however great causes a reduction in the disappearance time and 

1 It was found that, provided this condition was observed, daily variations in the dark 
adaptation curve did not exceed a range of 0-2 log unit. 

3 Difficulty was experienced in keepmg the eye opposite the pupil-i image of the bright 
adapting apparatus when it was displaced sideways and blinded by pressure. This was 
overcome by aligning tlie head so that the bright adapting field, reduced to 1 е.Ё.о. by a 
series resistance, was clearly seen with preasure apphed. Blindness commenced after about 
10 soo. When 30 sec. had elapsed and the eye was blind even to the highest intensities the 
series resistance was cut out and the 3 min. bright adaptation given. The bright adapting 
effect of the 10 sec. exposure to 1 e.fo. ів neghgible in comparison with the effect oF 
12, 000 e.f.o., as will be ив 1n Part Ш of the present series. 
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а certain minimum pressure below which no blindness is caused however 
long the pressure is maintained. With small fields (e.g. about 10°) eye- 
movements regult in a marked return of vision and almost exactly double 
the disappearance times. 


O—O 400 ofo eye fixated Ф--® 400 efc вл moving 
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Fig. 2. Relation between pressure applied to the eye and disappearance time for different 
illuminations, for fixed (solid line) and moving vision (dotted lino). 
The recovery of vision on releasing pressure is considerable in б вес. 
and complete (as measured by return to the previous value of the dark- . 
adapted threshold) in 3 min., as shown in Fig. 3. 


Table 1 
Extinotion time for fixated eye Extinction time for moving eye 
Brightness of at preesure (in mm. of Hg) at pressure (in mm. of Hg) 
in f.o. 225 160 80 35 225 160 80 35 
400 10 п 10$ 38 18} 23 34 — 

0:25 10 9 9 92 (20) 18 17 62 
0-035 6 6 5 7 1 ll 12 48 
0-0045 5 5 4 6 8 9 9 47 
000045 1 1 4 6 1 4 4 ` 54 


When the eye had been blind during bright adaptation the dark 
adaptation curve obtained on release of pressure differed in no way from 
normal except for the slight initial delay attributable to the recovery 


from the pressure itself (Fig. 4). ) : 
52 ^" 
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0 5 10 15 45 50 55 
Minutes А 
` Fig. 3. Recovery of vision after pressure alone: curve $, recovery оп flat portion of cone 
' adaptation ourve (a) after 8 min. pressure. Curves с and d, recovery on flat portion of 
rod curve after 1} and 1 min. pressure respectively. In these and subsequent figures’ 
the jagged lines are the actual excursions of the recording репой. 





Minutes 


Fig. 4. Solid line—dark adaptation curve when eye had been blind during bright 
adaptation period; broken line—normal dark adaptation curve for comparison. | 
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When the eye was exposed to pressure for 32 min. immediately after | 
normal bright adaptation the rod and cone portions of the curve were not 
delayed (Fig. 5). There is an apparent lag in cone adaptation, but this is 
explicable as a recovery of the neural system concerned from the pressure: 
itself, with the time course of which it agrees (cf. Fig. 3). 





Minutes 


Fig. 5. Solid line—dark adaptation curve when eye had been preased for first 3} min. after 
normal bright adaptation; broken line—normal dark adaptation curve for comparison. 


IV. Discussion 


The curves showing the relation between pressure and disappearance 
time for various illuminations indicate that pressure causes a rise in 
threshold which commences after 5-15 sec. and increases for 30 or 40 sec. 
Waite, Derby & Kirk (1925) found a rise in the absolute threshold in 
established glaucoma, which may be partly due to the same action of 
the raised intra-ocular pressure. Ophthalmoscopie observations of the 
pulsation and emptying of the retinal arteries caused by pressure were 
also made in the present investigation. The simplest explanation of the 
blindness is that the stoppage of circulation produces retinal anoxia and 
nerve-block, probably in the ganglionic layers. The effect cannot be 
photochemical since pressure alone does not reduce the photochemical 
sensitivity of the retina; the recovery of dark adapted sensitivity in 
° 3 min. after release of pressure, as compared with the 30 min. or so 
required for recovery following bleaching of the visual purple by full 
light adaptation, is proof of this. The minimum pressure which produces 
any blindness is about 80 mm. Hg, which is the same as that found by 
Duke-Elder (1926) to produce slight occlusion and intermittent flow in 
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the retinal arteries. He found that pressures above 115 mm. Hg pro- 

duced complete obliteration of the arteries. This corresponds quite well 

with the ‘knee’ in the present curves, above which increase in pressure 

‘up to the maximum of 225 mm. Hg froduses little further reduction in 
"the disappearance time. 

The temporary return of vision with eye-movements is explicable i in 
terms of local photochemical adaptation which has been shown to occur 
in the retina in the region of a bright image by Kühne in his ‘opto- 
grams’. Such local bleaching would reduce the sensitivity in that part, 
whilé eye-movements expose more sensitive areas the response from 
which can still pass through the region of relative nerve-block. 

It appears, therefore, that: pressure on the eye provides a convenient 

. method of temporarily blocking the neural connexion between eye and 
brain and of stopping the retinal circulation without causing disturbances 
in the concentration of photochemical substances in the retina at the 
time when pressure was applied. Release of pressure permits recovery 
in & period very short compared with that of dark adaptation, of the 
positive after-images resulting from intense stimulation, and of other 
effects ‘which one may wish to study. Thus pressure furnishes a con- 
venient ‘tap’ between eye and brain which can be turned on or off at will. 

The normality of the dark adaptation curve obtained with an eye 
which has been blind during the bright adaptation period shows that 
bright adaptation both of rods and of cones is a retinal reduction of 
sensitivity and not а cortical one, since the primary as never 
reached the higher centres. ` 

The absence of delay in dark adaptation caused by a period” of. 
pressure shows that circulation—e. g. oxygenation—is not necessary for 
the regeneration of visual purple and cone substances in the human eye 
and suggests, even, that the blood may play no part in this regeneration. 


у. SUMMARY 


Apparatus for detailed investigation of dark ТӨ is described. 
Temporary blindness produced by mechanical pressure on the eye 
(occluding the arteries and presumably causing retinal anoxia and nerve- 
block) affords a convenient niethod for separating processes occurring 
in the eye and brain. If a dark adapted eye is bright adapted while thus 
blinded the subsequent dark adaptation curve is the same as if the eye 
had been bright adapted while vision was normal. This confirms that 
bright adaptation both of cones and of rods is a retinal process. Dark 
adaptation i is not delayed A pressure applied а after normal 


К. J. W. Crark AND M. D. VERNON 71 


bright adaptation, indicating that circulation is not essential for photo- 
chemical regeneration. The effect of maintained pressure is to cause a 
steady rise in threshold which increases for 30-40 sec. The least pressure 
producing any loss of vision is about 80 mm. Hg, while pressures from ' 
300 to 440 mm. Hg produce complete blindness in a fixed period, 
indicating complete stoppage of circulation. 


PART П. THE PART PLAYED BY THE POSITIVE AFTER-IMAGE 


Introduction (pp. 71-72) 
. Apparatus (pp. 72-13) 

. Procedure (p. 73) 

. Results (p. 73) 
Discussion (рр. 74-75) 

. Summary (р. 75) 


I. INTRODUCTION 


У нем the eye has been exposed to a bright light the absolute threshold 
is found to be raised above ite dark adapted value for & considerable 
period afterwards. The later or rod portion of the dark adaptation curve 
certainly results from regeneration of visual purple and the consequent 
increase in the sensitivity of the eye. The earlier portion, however, 
coincides initially with the period during which a bright positive after- 
image is seen, so that the rise in threshold might be partly due to the 
masking effect of this after-image, just as an illuminated background 
raises the value of the threshold above its absolute value to the value of 
the differential threshold at that background illumination. The absolute 
threshold, in other words, may be in some respects a differential threshold 
for visibility of the test field against the background provided by the 
positive after-image. It is important for theories of dark adaptation that 
this masking effect should be separated from ‘true’ adaptation or reduc- 
tion in sensitivity of the receptors, since the theory of masking must be 
in terms of differential thresholds against the background or after- 
discharge provided by the after-image, while the true rise in sensitivity 
must be regarded as indicating a reduction in photochemical or neural 
sensitivity of the receptors concerned. Some method of separating these 
two effects is therefore desirable. ' 

It is conceivable that light adaptation by lights of different intensities 
and durations alters the ratio of masking effect to threshold rise; but the 
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effect is not sufficiently, marked to differentiate the two юрен 
clearly. 
A more promising method is jt measure the equivalent, brightness of 
the positive after-image by projecting it on to a dark area with a вш- 
‘round whose illumination can be varied so that a match is obtained at 
each instant. If we then assume that the masking effect of the positive 
-. image is the same as that of a physical field having the same brightness 
we can estimate the rise in absolute threshold due to this cause from data 
on the thresliold measured against a physically bright background (e.g. 
the brightness-discrimination data of Steinhardt (1936) for test areas of 
similar size) and can compare it ‘with the actual value of the absolute 
threshold at each moment. 
Helmholtz (1924, p. 236) pointed out that.a positive after-image will 
be invisible if projected on a uniformly bright Background whose physical 


illumination i is such that 
Н=аН + I 


where H is the subjective brightness of this uniform field around the : 
area of the positive after-image, I the brightness of the positive after- 
image, and aH the reduced subjective brightness of the field in the area - 
of the positive after-image. This reduction in subjective brightness is of 
course due to the reduction in visual sensitivity which follows previous 
light adaptation, and which we are endeavouring to separate from the 
masking effect. If we also obtain the background brightness, at each 
inoment, for the brightness of the positive after-image projected on a - 
dark area, we е have 
| A,=1 
and might obtain the reduction factor a by subtraction of the two equa- 
tions. This, however, only gives the reduction in visual sensitivity at the 
brightness Н or H,, where it is already greatly below its maximum; and 
other errors render the method too inaccurate. The present results, ` 
therefore, were obtained by the first method. - MX UE 


П. APPARATUS 


` Monocular vision was used. The bright adaptation of a large area of the whole 
retina, or of a 34° field, was obtained by a system giving a Maxwellian field of 3000 e.f.c. 
and an artificial pupil 2 mm. ín diameter. After 3 min. bright adaptation the subjeot, 
wearing an artificial pupil of the same size inserted in a spectacle frame, looked at an 
opal glass surface having a 34° black diso at its contre and illuminated from behind by 
a 1 W. bulb. The maximum brightness of this surface, which subtended 15°, was - 
70 e.f.o.; it could be reduced by a variable resistance to 0-001 e.f.c. On the shaft of 
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the resistance was mounted a pinion which moved a rack with a penoil recording on 
& polygraph (Craik, 1939). A marker magnet operating another pencil recorded time 
at 5 вес. intervals. The variation of brightness with resistance was measured with a 
Holophane lumeter; the scale was found to be nearly logarithmic. The colour change 
of the light waa not a serious disadvantage since the after-image itself changes from 
impure green to impure brown at intervals and the brightness match can only be 
approximate under the best conditions. 


ПЕ PROCEDURE 


The subject fixated the 34° bright adapting field for 3 min., then 
rapidly projected it on to the black disc and modified the brightness of 
the surround so as to match the image as nearly as possible until the 
image had completely vanished. This was found to be possible within 
an accuracy of + 50 95, or better after some practice—i.e. variations 
larger than these were recognized and corrected by the subject. The course 
of the positive after-image could usually be followed for about 3 min. 
The absolute threshold with a test field of similar size was then measured, . 
after 3 min. bright adaptation to the bright adapting field with a field ' 
stop removed, so that it had а diameter of 66°. Three subjects were 
employed. . 

IV. RzusupLTS = 

А typical curve showing the time course of the positive after-image 
is shown in Fig. 6. The reduction in absolute sensitivity and the portions 
attributable to true reduction of sensitivity and to the masking effect of 
the positive after-image are given in the Table 2. They were calculated 
by the method described above, but can only be regarded as approximate. 


2 
3 1 
: 0 
ui 
$j 1 
36 3 
| Seconds 
Fig. 6. Time course of positive after-image. 
Table 2 
(Mean resulte for three subjecta) 
Total reduotion 
Calculated i.e. l/threahold 
true Maaking rise above valuo 
Time reduction effect after 5 min. 
10” 0.0086 х 0-36 = 0-003 
30” 0.22 х 0-12 = 0-026 
0-21 x 0-3 = 0-064 
1' 80" 0-35 х 0-6 = 0-21 
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.. У. Disoussion- 


It appears that the rise in threshold found within the first 10 sec. 
after bright adaptation is mainly due to true reduction of sensitivity. 
By the end of 30 sec. the positive after-image has increased in brightness, 
and for the next minute it and true reduction of sensitivity appear to 
play approximately equal parts. At the end of 2 min. the positive after- 
image has decreased considerably and further measurement is difficult. 
It appears that the remaining elevation of the cone threshold above its 
final value is mainly due to a true reduction in retinal sensitivity. 

While these results are necessarily inexact they indicate that masking 
by the positive after-image plays a considerable part in determining 
the form. of the dark adaptation curve. They give ground for caution in 
proposing precise photochemical theories, such as those of Hecht, which 
claim to decide the order of the reaction involved in cone dark adapta- 
. tion, in disregard of the alteration of the curve by the positive after- 
image effect. 

It is impossible to estimate the part played by the positive after- 
image in the rapid recovery of rod dark adaptation after exposure to low 
illuminations such as 1 e.f.c., owing to the feebleness of the image under 
these conditions. It would appear, however, that it is a small factor and 
that the whole of the threshold rise certainly cannot be attributed to it. 

The time course of the positive after-image itself as shown in Fig. 1 
_Taises some interesting problems. At first sight, the positive after-image. 
might seem to be а simple retinal after-discharge. This view is untenable, 
however. The subjective brightness, and presumably therefore the 
maximal photochemical &nd neural response (cf. Hartline & Graham, 
1932), is highest during the first 5 sec. of exposure of a dark adapted eye 
to an intense light. Yet the positive after-image has a much longer dura- - 
tion after the eye has become adapted to the high illumination (e.g. in. 
about 1 min.) and its subjective brightness has fallen to a much lower 
value. Closer examination shows that there is an intense, momentary 
after-image following high illumination and that it is much less intense 
when bright adaptation is complete. This may be called the true after- 
discharge; it laste less than 1 sec. After short light exposures (e.g. 5 sec. 
at 3000 e.f.c.) this after-discharge is followed by a short period of com- 
plete darkness, after which the main positive after-image appears, and . 
vanishes in another 20 sec. or so. After exposures lasting 1 min. or more 
this after-discharge is less marked, there is no dark interval, and the 
main positive after-image is intense and prolonged, enduring for nearly 


z 
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5 min. This after-image is visible even though the eye has been bright 
adapted while rendered blind by pressure, as described in Part I, so that 
it must have а retinal and not a cerebral origin. The most reasonable 
explanation seems to be that it is connected in some way with the 
- regeneration of the photoproduct, whose concentration is clearly maximal 
after prolonged exposure to a high illumination. There is no electro- 
physiological evidence of retinal or nerve after-potentials of such long 
duration, though the primary response to physical illumination having 
an intensity equal to the equivalent brightness of the positive after- 
image in man would be measurable. Since, however, conger eels (Adrian 
& Matthews, 1927), frogs and snakes (Hartline, 1938) are the only verte- 
brates in which optic nerve potentials have so far been recorded, it is 
possible that the evidence is not comparable with subjective results 
obtained on man. 
УТ. SuMMARY. 

The part played by the positive after-image in masking dim test fields 
and so contributing to the rise of threshold after bright adaptation has 
been investigated by a matching method which enabled the equivalent 
brightness of the positive after-image to be measured and its masking 
effect roughly assessed. It is found to contribute about half the cone 
threshold rise during the first 2 min. following bright adaptation at 
3000 e.f.c. This positive after-image does not seem to be a simple after- 
discharge but is perhaps connected with the с of а photo- 
product in the cones. 


PART Ш. EVIDENCE FROM VARIATIONS IN THE INTENSITY OF THE 
BRIGHT ADAPTATION AND OF THE SIZE OF THE TEST FIELDS 
I. Introduction (pp. 75-76) 
IL Apparatus (p. 76) 
IH. Results (pp. 76-78) 
‘TV. s (pp. 78-80) 
1) Effect of variation $n bright adapting intensity (рр. 78-19) 
i ) Dark adaptation with 10 $n. field (pp. 79-80) 
V. Summary (pp. 80-81) 
References (p. 81) 


I. INTRODUCTION 
THe mechanism of dark adaptation should be elucidated by varying the 
conditions under which it is measured. For instance, if dark adaptation 
consists in regeneration of a photosensitive substance at a rate deter- 
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mined by the concentration of photoproduct at any instant, the curve 
showing recovery after various degrees of light adaptation should be 
constant in shape; the point of commencement will merely be shifted up 
or down the curve. Hecht, Haig & Chase (1937) carried out an investiga- 
tion over a limited range of bright adapting intensities. . 
Any variation in threshold with size of test field should also indicate 
' how far the photochemical mechanism is the essential one, and how far . 
summation between different receptors in the retina is involved. 


II. APPARATUS 


The nds used for invéetigating the effect of variation in the bright pts 
illumination was the same as that described in Part I, except that the brightness of 
100,000 e.£.c. was obtained by substituting a 250 W. projector bulb for the customary 
100 W. For the investigation of variations in test field size a higher field brightness 

"is required than could be obtained with the Idntern of this apparatus. An instrument 
waa therefore employed in which the test and bright adapt fields are both obtained by 
Maxwellian view from one light source. The maximum brightness of the test field was 
0-01 e.f.c. It subtended 10 min. of aro at the subject’s eye. A 2 mm. artificial pupil 
was used throughout. Three subjects were used in each investigation. 


ЦЕ Вевотлтз 


А family of dark adaptation curves from one-subject at different 
bright adapting illuminations is shown in Fig. 7 and curves at 12,000 and 
100;000 e.f.c. from another subject in Fig. 8. s 

Fig. 9 shows dark adaptation curves taken after 3 min. bright 
adaptation to 12,000 e.f.c. (preceded by dark adaptation) and after 





ds 7. Dark adaptation ourves taken after various bright-adapting illuminations. 


+ 
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10 min. in full summer sunlight, followed by 5 min. gazing steadily at 
. the clear sky. Thus it appears that the 12,000 e.f.c. field given by this 
_ apparatus, exposed for 3 min., is sufficient to outweigh any light adapta- 





0 10 20 30 40 50 
Fig. 8. Dark adaptation curves taken after bright-adaptation 
to 12,000 and 100,000 e.f.0. 


tion which the subject is likely to have experienced in the ordinary course 
of events. The ability to delete the effects of previous light adaptation in 
this way is important in clinical investigations of individual variations 
in dark adaptation. 


— Control 
—----10 та, ed 5 min. «у-н, 


3 mm adapiatio, 





Fig. 9, Dark adaptation ourves taken after bright РНЕ to sunlight and to 
12,000 e.f.o. (Unsmoothed, to show curves as recorded on drum.) 


Dark adaptation curves on one subject, taken with 17° and 10’ fields, 
are shown in Fig. 10 and Table 3. Similar results were obtained on the 
other subjecta. 
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| Table 3. Threshold in log еј. 
Time, Subject A Subject B — - Mean - 
in dark РР FO 


1 M 0 -17 ,-15 -01 -1014 -16 0 -16 
‚ 5 -25  -05  -20. -25 -03 -22 -25 -04 -21 
- 95 -46 --15 -31 -40 -10 -30 -48- -13 -30. 


Difference between threshold at 1 min. and at 5 ñin. with small field = ~04, and 


end c4 and 15 min. with mall field = ~ 1-3. Ditto with latge feld, another -04 
and — 


10‘at fovea . 


-34 


`-4 


-5 





6; 


10 20 
~~ 10. Dok adaptation curves taken with 10° and 17° test fields. 


ТУ. Disousston : | 

| 1) Effect of Variation in Bright Adapting Intensity 
Ж Haig & Chase (1937) obtained a family of curves showing 
. progressively slower recovery with higher illuminations. They noted a 
tendency for the delay in recovery to become somewhat less at the 
‚ highest intensities but. concluded in general that “apparently above a 
light adaptetion'intensity óf 20,000 photons” (about 2000-e.f.c.) “the 
subsequent dark adaptation curve has-a fixed shape but a variable 
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position on the time axis.” Our present results show that, for bright 
adapting intensities above 12,000 e.f.c., the position on the time axis is 
fixed, if one disregards the form of the curve during the first half minute 
of dark adaptation. 

The constancy of the time required for dark-adaptation with adapting 
illuminations above 12,000 e.f.c. seems at first paradoxical, since there is 
evidence that perfect.bright adaptation to these higher illuminations 
occurs—i.e. that an eye exposed to 75,000 e.f.c. is 10/75 times as sensitive 
as it is when adapted to 10,000 e.f.c., во that the adapted subjective 
brightness is identical in the two cases (Craik, 1940). Yet the result fits 
easily into a photochemical theory of adaptation. The rate of dark 
adaptation id supposed (Hecht, 1926-7) to be determined by the con- 
centration of photoproduct present at each moment. Now, if the eye has 

, been adapted to an illumination во high that almost all the visual purple 
has-been turned into photoproduct then adaptation to a higher illumina- 
tion, though reducing the visual purple concentration at equilibrium still 
further (probably in direct proportion tò the adapting light intensity), 
will add negligibly to the concentration of photoproduct and hence make 
no measurable alteration in the rate of regeneration or of dark adaptation. 
Thus, to take an imaginary case, if we suppose that in an eye adapted to 
10,000 e.f.c., 99 % of the visual purple is in the form of photoproduct and 
1% remains as visual purple, then adaptation to 100,000 ef.c. will 
reduce the visual purple concentration to perhaps 0-1 %. This increases 
the photoproduct concentration only to 99-9 %, which is practically the 
same as before. | 

At bright adapting intensities below 10,000 e.f.c. the recovery, both 
of rods and cones, is more rapid. The most reasonable suggestion is that 
of Hecht, Haig & Chase, namely that some intermediate photoproduct is 

‘formed by these less intense illuminations and that more rapid regenera- 

tion takes place from it than from the final product (possibly vitamin A 
in the-case of visual purple). Although positive after-images are often 
quite marked after these lower illuminations, it would appear, as sug- 
gested in Part II, that they cannot account, by their masking effect, for 
the whole of this threshold rise from which the eye recovers so rapidly; 
some true reduction in sensitivity, neural or photochemical, must be 
postulated in addition. Е 


(2) Dark Adaptation with 10' Field 
The difficulty of finding any photochemical substance in retinal cones 
is usually attributed to the much greater dilution of the cone substance 
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which is thought likely in view of the 500-fold inferiority of the cones 
as compared with the rods in absolute sensitivity. This result, however, 
is obtained with large test fields subtendirig D? to 15°, and may be due in 
large part to the greater summation occurring between rods than among 
cones. Stimulation with a small point of light should almost eliminate 
such summation and show more nearly the true ratio of rod 40 cone 
sensitivity. Hecht, Haig & Wald (1935) measured dark adaptation with 
fields as small as 2° in diameter, but even here much summation may be 
occurring, and the 10’ field used in the prenent investigation was con- 
sidered preferable. | 

` The results show that after 5 min. in {һе dark, photochemical sensi- 
tivity of the retina, as measured with thé small field, appears to have 
increased only about-5-fold, and 20-fold in 25 min., as compared with ite 
value after 1 min. in the dark. On the other hand, summation increases 
its sensitivity 20-fold in 5 min, and 200-fold in 25 min. Since the amount 
of summation increases with time we must suppose that dark adaptation 
consists partly in an increase in the amount of interaction in the retina 
` with time in the dark, as suggested by Lythgoe (1940), if we assume that 
the visual purple and photoproducts are rigidly confined within the rods. 
Hartline (1940) has given electrophysiological evidence (in the frog) of 
‚ the excitation of a single optic-nerve fibre by illumination of several 
points on the retina and, conversely, of the excitation of several nerve 
fibres by illumination of a single small area of the retina. 


V. SUMMARY 


. The progressive delay of dark adaptation with increasing bright 
. adapting illuminations has been found to cease at approximately 
12,000 ef.c. This result agrees with photochemical theories which 
postulate that the rate of dark adaptation is determined by photo- 
product concentration since the latter will be almost constant at high 
adapting illuminations. 

Dark adaptation curves have also been taken with a test field sub- 
tending 10’. This almost eliminated summation among rods, since few 
were stimulated. Under these conditions rod vision is only about eight 
times more sensitive than cone vision, instead of about 100-times as with 
larger fields. The ratio of the thresholds with large and small-fields also 
increases with time, suggesting an increase o£ summation during dark 
adaptation. 


J. W, K. Cram axo M. D. Vienos . 81 


Our aéltiowledgemants are due to Professor Bartlett for permission 
to work in the Cambridge Psychological Laboratory, and to the Medical 
Research Council for personal and apparatus grants for research on dark 
adaptation. We are indebted to Flying Officer Honeyman for assistance 
in the ophthalmoscopic examination of the eye under pressure. 


REFERENCES 


Арван, E. D. & Marrasws, В. (1927). J. Physiol. ux, 378. 

—— ——— (1928). J. Physiol. LXV, 273. 

Brown, R. H. & Paar, H. E. (1939). J. Exper. Psychol. xxv, ЗАТ. 

Свлтк, К. J. W. (1938). J. Physiol. хоп, 406. 

—— (1939). J. Sci. Instrum. XLVI, 38. 

— — (1939а). Brit. J. Paychol. XXIX, 252. 

—— (1940). Proc. Коу. Soc. В, oxxvni, 232. 

Рокж-Етрив, W. 8. (1926). J. Physiol. uxt, 409. 

Gerant, R., MuNSTHRHJELM, A. & Zewi, М. (1939). J. Physiol. xov, 31. 

Hartung, H. К. (1938). Amer. J. Physiol. oxxy, 400. 

— — (1940). Amer. J. Physiol. cxxx, 690, 700.: 

Harting, Н. К. & Granam, C. H. (1932). J. cell. сотр. Physiol. т, 277. 

Hagar, В. (1921). J. gen. Physiol. xv, 113. 

— — (1926-7). J. gen. Physiol. x, 781. 

Нхонт, S., Hata, C. & Caasn, А. M. (1937). J. gen. Physiol. xx, 831. 

Hroar, 8., Hara, C. & WALD, G. (1935). J. gen. Physiol. хіх, 321. 

Нигпмногпт»т, Н. von (1924). Physiological Optics. Eng. Trans. Optical Soc. of America. 

KonrazaAvuson, А. (1922). Pflug. Arch. ges. Physiol. oxovz, 113. 

Конни, А. (1879). Handbuch der Physiologie, ed. Hermann, vol. ш, Part т, рр. 285— 
342. Leipzig. 

Lyrucon, В. J. (1940). Brit. J. Ophthal. xxiv, 21. 

STEINHARDT, J. (1936). J. gen. Physiol. xx, 185. 

Warrg, J. H., Оивву, О. S. & Ківк, Е. В. (1925). Trans. Opt. Soc. хіт, 301. 


(Manuscript received 10 February 1941) · 


Впь, J. Psychol. ххх, 1 : 6 


2 2 


‘SPEECH IN AN IMPERFECTLY LEARNT 
FOREIGN LANGUAGE 


^  — Bx J. OREWDSON 
From the Cambridge Psychological Laboratory 


Introduction (pp. 82-83). 

Material (pp. 83-84). 

Evperiinental method (p. 84). . 

. Analysis of material (pp. 84-86). Ж `' 

Treatment of results (рр. 86-87). 

Results (pp. 87-96). 

(1) Variations in general behaviour (pp. 87-88). 

(2) General speech characteristics (pp. 88-89). 

(8) Special speech characteristics (pp. 89-91). 

(4) General difficulties of structure and content, as described in $niro- 
&pectson (pp. 91-93). i 

(5) General characteristics of language construction (pp. 93-95). . ' 

(6) Avoidance of abstract situations and description of concrete details 
(pp. 95-96). | 

(T) Greater ease in description of picture when remembered, than when- 
‘present (р. 96). 

УП. Discussion and conclusions (pp. 96-98). 

ҮШ: Summary (рр. 98-99). 

Réferences (p. 99). 


s<958 5. 


L INTRODUOTION 


WHEN а person, imperfectly acquainted with a foreign language, en- 
' deavours to speak in that language, certain deficiencies in his performance 
‚аге easily observed. Some of these he could not avoid, for they result 

simply from his incomplete knowledge and experience. Butitis character- 

istic that the general level of performance depends to a considerable | 
extent upon the circumstances and conditions in which expression is 
attempted. So much is a matter of common experience. It is easier to 
- hold a conversation with one person than to join in one with several. 
Embarrassment or a sense of urgency may limit utterance to an extent 
not justified by the poor status of the speaker’s French or German. 
Conversation is easiest when it flows in comfortable social circumstances, 
and its object is the exchange of attitudes rather than of information. It 
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is most difficult when the occasion demands the expression of precise 
information or the unravelling of complex circumstance. Fatigue will 
sometimes render almost speechless one who a few hours before was con-. 
versing fluently, and before it has taken full toll of performance, will 
induce progressive diminution in elegant and sophisticated modes of 
expression, together with increased tendencies to circumlocution and an 
incapacity for abstract transactions. 

The existence of this fluctuation of performance, dependent on the 
one hand on the demands made upon the speaker’s skill by the type of 
material he endeavours to express, and on the other by the circumstances 
in which he tries to express it, offers the possibility of approaches both 
to the problems of acquiring foreign tongues, and to the problema of 
language and its disorders in general. 

Franz (1) pointed out certain analogies between the performance of the 
aphasic and that of a person trying to speak a foreign language, and no 
one who has had experience of aphasia, and has tried to converse in a 
language ‘not his own, can doubt that the connexion js not fortuitous. In 
both cases there is an attempt at expression in the face of constraint, in the 
one case due to disease, in the other to imperfect acquaintance with the 
language in question. In both cases circumstances and the type of 
material to be expressed exercise a profound effect upon performance. 
I shall suggest that there are closer resemblances than these. 

The investigation to be described is simple in method, and its scope is 
not wide, but the results suggest that further experiments along the same 
lines might be profitable. Two French children, aged eleven and fourteen 
years (both girls), who were able to speak some English, read prose passages 
in English, recalled these in English, and attempted to describe pictures 
shown to them. The linguistic errors were recorded, and are described. 


П. MarERIAL 


T'wo series of English prose passages were used, each about 140 words 
in length, and each series consisting of five passages of varying difficulty. 
In choosing the passages the factors taken into consideration were: 

(a) Relative familiarity or unfamiliarity of words. 

(b) Length of sentence (number of clauses contained in each). 

(c) Relative simplicity or complexity of style (e.g. А 1 is simple, А. 3 
relatively complex). 

(d) Subject-matter—abstract, descriptive or narrative. 

(e) Relative proportion in which different parts of speech occur in the 
passage, (The fewer the nouns, and the greater the number of adverbial 
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expressions, prepositions and pronouns, the more difficult the passage 
tends to become.) 

The third ‘series used tened of four drawings of varying com- 
plexity, complexity having reference to the idea or situation expressed by 
the picture. 


ПІ. EXPERIMENTAL METHOD 


‚ Passages of Series A were presented singly tò the subject, who was 
instructed to read the passage aloud to the experimenter. Having done 
this, the subject was allowed to re-read the passage silently, twice 
through if necessary, and then asked to state its contents jn English to 
the experimenter, who took down as nearly as possible an exact account 
of what was said. 

Series B was. presented to the subject in exactly the same manner, 
but the subject, having read the passage aloud, was asked to re-read it 
aloud with a view to recalling it to the experimenter subsequently in 
French. 

Series C, consisting of drawings, was aes singly to the subject, 
who had to describe what she saw. When she had done this, the drawing 
was removed, and she was asked to describe verbally i in English what 
she remembered of the picture. 

The subjecta were on holiday at the time of the éxperiments. In 
order to secure full co-operation and attention, it was found advisable 
not to give them more than one passage and one drawing a day. The 
experimenter was well known to the-children, and after the first day both 
appeared to be thoroughly at ease in the experimental situation. 


IV. ANALYSIS OF MATERIAL 


Series А. А 1. A descriptive prose passage entitled “At the Seaside”. Tt contains 
familiar words, simple constructions and & familiar theme. (The children were at the 
seaside at the time of the experiment.) The style is extremely simple—it might be 
described as ‘childish’. The verbal content is mainly nouns, verbs in simple tenses, and ` 
adjectives. It contains very few adverbial expressions, and only the very simplest 
concepta of spatial and temporal тона eg. “в castle with'a wall all round it” and 

“until the sea came and washed it away". 

АЗ, “А Fairy Story" is a narrative prose passage with a connected theme running 
through it. The words are mainly familiar, except for one or two such as “wedding”, 
*'flattered'' and “therefore”. Some of the sentences in A 2 are longer than in Al, 
containing up to three clauses. Spatial and temporal relations are still extremely 
simple. ; 

А 3. “The Black Road" has а leas conorete theme. Itis mainly descriptive, but an 
intelleotual idea runs through it, which depends for recofnition on a grasp of the 
passage as a whole. It contains some words of a leas familiar type, such as “errand of 
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mercy”, “starred”, “christenings”. The sentences are of varied lengths, the longest 
containing four clauses. The style is flowing and more artistic than that of Al and A 2. 

44. “Death among the Poor” contains description of action. The difficulty of 
this passage lies mainly in the length of the sentences. The whole passage.only contains 
five sentences, the longest of which has six clauses. The words are relatively familiar, 
except for “undertaken”. The style is straightforward and unadorned. Understanding 
of this passage, however, involves appreciation of certain more subtle relational con- 
cepts, both temporal and directional, such as “it was no longer light”, “hardly visible” 
. and "through the passage”. 

А 5. “Hypnotism” has an abstract theme of a rather documentary type. The 
words are mainly familiar, except for perform", “anaesthetics” and “soothed”. The 
sentences are also comparatively simple, there being only one of more than two 
clauses. The style is heavy, and there is no definite connecting thread running through 
the passage. A certain grasp of temporal relations is involved in the phrase “Since 
then...". The difficulty of the passage lies rather in the ideas than in the words. 
or atyle. 

Series В. В1. “А Large Farmhouse” is a simple descriptive passage, but con- 
taining slightly longer sentences and more nouns than А 1. 

В 2. “Robin Hood” is a narrative passage, containing a relatively large number of 
nouns. Certain words, such as “bow”, “quiver”, “provide for himself", “slung on his 
back” and “summon” are unfamiliar, but the rest are fairly common. The sentences 
are longer than in B 1, but do not exceed three clauses. The style is straightforward, 
but not as simple as that of B 1. The only temporal relationship involved is in the 
sentence referring to Robin Hood’s uncle. 

В 3. In this passage, “А Dream", there is about the same proportion of familiar to 
unfamiliar words asin В 2. “Clutched”’, “growled”, “ bed-post”’, “toss”, and “sheet” 
are fairly unfamiliar. Like B 2, it is a narrative passage, but with a rather unusual 
theme. The sentences contain mostly from two to three clauses, but the construction is 
complicated by the fact that action and simple description are intermingled, with в 
resulting mixture of tenses. Certain sentences involve dag temporal relations, 
e.g. ^M was just wondering what could have happened when...." ” The style of the 
passage iteelf is simple. ° 

B4. “Heroism of a Miner” is a detailed narrative passage. It contains а large 
number of words, of which a few are unfamiliar: e.g. “shaft”, “kindle”, “accordingly” 
and “ blasting "'. The construction is complicated, with many sentences of three clauses, 
and several of four, and many additional phrases such as “leaving him to his fate. . ."', 
“taking two stones...”’, “horrible to relate...". One sentenoe was complicated by 
having an adverbial phrase in the place of subject, namely, “ Опо at a time was all the 
assistant at the top could manage”. The difficulty of the passage lies mainly in the 
length of the sentences. Also, recognition of both spatial and temporal relations is 
involved in understanding the passage, i.e. that the men had to be pulled up one at a 
time, and that one was to be drawn up to the top, while the other was still at the 
bottom of the pit. 

В 5. “The Effect of a London Fog” is а descriptive passage of an abstract nature. 
The words are familiar. The sentences are from two to four clauses long, but, the 
constructions are difficult, and a grasp of temporal relationships is essential. Certain 
eventa occur during a fog, some after it, and one reference is made to events which had 
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happened some time previously. "There is no definite conneoting thread running 
through thé passage, but a general idea underlies it, namely, that a minor misfortune 
haa the paradoxical effect of making people cheerful, and this ides must be grasped in 
order to understand, the passage as a whole. л 

' Series О. C 1 ів a woodout of a man leaning over а gate looking at a view of fields, 
‚ haystacks, a farm cart, and farm buildings. That is the whole situation. In giving an 
account, nothing but a simple description is needed. 


C2 is a simple lne-drawing from Punch of a portly butler bending da to turn - 


the key in the keyhole of a door, holding a candle in his other hand. The picture 
suggesta several possible situations, The most likely are (a) that the butler is going 
down to the wine cellar after the household has gone to bed, and (b) that he is locking 
‚ up the front door beforé retiring himself. 


C 3 is a humorous strip:cartoon from Punch entailing description of certain actions, 


situations, and also of the feelings and motives of the persons concerned. 

C 4 is'a political cartoon of a more subtle kind. ‘It represents the Drake-Armada 
situation of modern politics. Chamberlain, dressed in Elizabethan clothes, is playing 
bowls while bombers bomb our warships out to sea. Unfortunately, neither the 
* humour, nor the significance of the picture, were recognized by the subjects, and ite 
value as representing a rather involved situation was therefore lost. ‘ 


V. TREATMENT OF RESULTS. | 


The experimental results took three forms: —- 
(а) Records of what was actually said in response to the task. 
. (b) Notes of general behaviour and speech. characieristios, 

(c) Introspections. . 

(a) Records of the subjects’ enkei account of a passage or 
picture were not always as accurate and comprehensive as was desirable. 
The subject often spoke too fast for her account to be taken down word 
for word. Errors of pronunciation and construction, however, were noted 
as carefully as possible. . 

(5) In describing general behaviour, and the аа of speech, 
a scheme was‘drawn up and a note made indicating to what extent each 
given characteristic was present or absent from the record. Thus notes on 
general behaviour referred to (1) general expression of the face (whether 
strained, smiling, etc.), (2) movement of the mouth and lips (whether 
exaggerated for the production of sound, (3) genéral posture (whether 
strained or fidgety, etc., hands). These characteristics remained fairly 
constant on the whole. 

With regard to the rM of iod: the more'general 
characteristics were found by the experimenter to remain fairly constant 
throughout the whole series of experiments. These were рёсй of vove, 
intonation and loudness. Speed of utterance also appeared to remain 


fairly constant, but unfortunately the experimenter was unable to make: 
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an accurate measure of speed, since she had no stop-watch, and the 
variation in length of time taken to read a passage could never have been 
more than a few seconds. 

Other, more specific, characteristics ae a great deal, and appeared 
to be more significant as indications of the ease or difficulty of a given 
passage. These were: 

(a) General rhythm of sentence, whether matched to sense and syntax or not. 

(b) Tendency to slur words. 

(c) Tendency to contract. 
(4) Hesitation. 

(в) Alterations, - 

(J) Repetitions. 

(9) Stuttering. 

(h) Mispronunciation. 

(i) Types of grammatical error. 

(7) Tendency to simplification. - s 

The experimenter was again handicapped to a certain extent in 
‚ recording the above characteristics, since she was naturally unable to 
direct her attention equally to all aspects of the subject’s speech and 
behaviour at once, and minor differences in pronunciation were some- 
times unavoidably overlooked. 

(c) Introspecttons. An attempt was made to obtain full introspective 
reports from the subj ects after each passage. This included an account of 
any, Visual imagery the subject might have had, any unfamiliar words or 
difficult constructions, any tendency to translate, or to remember certain 
words and phrases rather than others. 


VI. Вавотлз 
(1) Vartattons in general behaviour 


The general behaviour of the subjects varied little. The only signs of 
' strain which were elicited under specially difficult conditions were fidgety 
movements of the hands, and a worried facial expression. This occurred 
usually when the subject was trying to remember something. She also 
sometimes looked round the room with an expression of concentration, 
but for the most part she looked either at the table or at the experi- 
menter, Her expression was usually serious or pleasantly interested in the’ 
task. Lip movements were consistently slightly exaggerated by English 
standards, but they did not vary noticeably except in the case of Subject 
1, who sometimes exaggerated A sounds considerably, protruding her 
lips, opening her mouth wide, and taking a deep breath. This waa due to & 
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natural difficulty in sounding A at all, and occurred whenever the 
subject’s attention was anxiously directed te sounding her Às. B2 
provides а good example in which the subject’s attention was “© A-directed "' 
throughout. Not a single A was dropped, and nome were over-exagger- 
ated. The same thing occurred in this passage with Subject 2. Bubject'2 - 
dropped a large number of A’s in the first reading, ending with “.. . while 
the captain always 'ad а 'orn with 'im, to summon ’is followers about 
'um...". At the second reading, however, she became A-directed, and 
. кА н seven h’s, dropped none, and inserted two extra ones— 
namely ею " and “Adutlaws”. " 


(2) General speech characteristics 
Both subjects spoke in & very monotonous, high-pitched voice, which 
never varied. There was a complete lack of intonation, and each passage 
was read throughout at an even, high pitch, with no variation of loudness, 
and no light and shade. The speed of reading was also fairly constant, no 


. noticeable variation taking place, but it was impossible to measure this . ' 


' factor accurately. Hesitatton occurred frequently, and repetition of words 
- less frequently. This was sometimes due to a word being unfamiliar, or to 
the subject not knowing how to pronounce it. At other times it was due 
to the length of the sentence or the complexity of structure, and at other 
‘times, again, no definite reason could be put forward to explain it. 
Stuttering appeared to occur for Шен same reasons, namely, unfamiliarity 
of words or constructions. 
` The general rhythm of speech was jerky, In the easier passages, as 
might be expected, the sentences ran more smoothly than in the harder 
ones. In the case of Subject-1, А 1 and B 1 were read extremely smoothly © 
the first time, with no gaps in the rhythm. At the second reading of 
‚ Bl, however, the subject’s attention was directed to the sense of the 
“passage, and the rhythm became broken up in different places. In the 
harder passages, however, there was a tendency for the rhythm to ` 
improve slightly at the second reading, which indicated that familiarity 
with the material was a more important factor than attention, once a 
certain degree of difficulty had been reached. This ашуы is shown in 
Table 1. 

There is a certain amount of correlation between the number of 
breaks in rhythm and the difficulty of the passage in the case of Subject 1. 
Subject 2, however, shows no sighificant.tendency.in this direction. 
Althougli the sense of a sentence was sometimes ignored by breaks in the 
rhythm, the rhythm always fitted in with he syntax. That is to say, full 
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stops and other punctuation signs were always marked by small breaks in 
the rhythm, although there was no change in the intonation. 

Table 1. Number of breaks in rhythm 
Subject 1 Subject 2 
и 
lst reading 2nd reading . lst reading 2nd reading 


Series A 1 0 3 — 
2 3 — 0 — 
3 7 — 5 — 
4 10 — 10 ES 
5 5 — 6 — 
Series B 1 0 5 1 3 
2 4 5 12 13 
3 10 4 0 ' 0 
4 .17 9 5 7 
5 13 4 12 12 


(3) Special speech characteristics 
A certain number of characteristic faults of pronunciation tended to 
appear during speech. These are; 
(1) Th-sounds pronounced s or f. 
` (2) h-sounds dropped. 
(3) Vowel sounds changed or modified. 
(4) Mute syllables .sounded. 
(5) End syllables left unsounded. 
(6) Contraction of syllables. 
(7) Wrong emphasis. 

The most common faults were the first two, which seemed to give a 
better indication of difficulty in a passage.than any other characteristic, 
since subjects were conscious of their tendency to drop A's and mis- 
pronounce th’s, and were sometimes able to eliminate these errors by 
conscious effort. Thus they tended to lapse in these respects whenever a 
passage presented particular difficulties. A good example of this is shown 
by Subject 2 in B 5. The first two sentences were read correctly. Both the 
second and the third, however, were particularly difficult, and this caused 
her to say—“ One at а time was all se assistant at se top could manage." 
Two more th’s were turned to s's farther on in the passage, where the 
subject afterwards reported great difficulty, and once more at the end, at 
another complicated point. à 

Mispronunciation of vowel sounds also occurred fairly frequently. 
This was sometimes due to ignorance of the right pronunciation, but 
discounting these cases, there seemed to be a slight tendency for the 
number of mispronounced vowel sounds to correlate with the difficulty 
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`. of the passage. A table is giyen (Table 2) showing the number of these ` 


mispronunciations occurring during the first reading of Series A and В 
‘for both subjects. Vowel sounds were mispronounced far more frequently | 
‘during reading than during spontaneous speech. Inthe latter it only 
occurred where the words were unfamiliar, and the subject was uncertain | 
of the correct pronunciation. ' 


Table 2  . ur MEC 
` Bubje Al А2` АЗ A4 АБ Ві B2 B3,.B4- B6 
т ol 8 8 4 4 $ 23 в. 

Subject s hi * l 


2 l, 5 2 5 5 4 4 — 8 9 


Mispronunciation took various forms: 


(1) Vowel sounds were sometimes completely changed: e.g. entered to ontered 

(44, 8 1), easy to asy (A 3, B 1), great to great (A 2,51). . : 
_ (2) More often & short vowel was lengthened: e.g. give to give (4 2, 8 e meadow 

to meedow (A 1, S 2). 

(3) Or a long vowel waa shortened: e.g. beast to best (А 3, 82, came to cam 
(А1, 82). . 

(4) А mute syllable sigh be pronounced: e.g. excitement До exciterment (B 3, 
8 1), soothed to sooth-ed (В 3, 81). 

.(5) A final syllable might be omitted: e.g. completed to complet/ (B 5, 8 2). 
+, (6) Very occasionally syllables; were contracted: e.g. happiness to happ’ ness 
(B3, S 1), accordingly to accordling (В 4, а о д 81). 


'. Another characteristic of mispronunciation was wrong emphasis. 


This occurred comparatively frequently, but was only slightly more 
frequent in reading than in spontaneous speech. The experimenter was 
inclined to believe that errors of emphasis varied less than other character- 
istics with changes in the difficulty of material. It appeared rather to be 
a constant characteristic of speech due directly to the influence of the’ 
French language. For example, a lingering emphasis occurred. frequently 
in the last syllable of a word, e.g. master, weeping, handsome, shorter. 
This is a common characteristic of French pronunciation. Secondly, 
wrohg emphasis occasionally occurred in the middle of words, e.g. | 


` vehemently, imaginable. -This was: almost certainly due to similar 


emphasis in the corresponding French words. Finally, as Table 3 below 
shows, there’ was no Sendeney for the number of wrongly émpliasized 


Table 3. Number of wrongly emphasized words in a passage . 
Subject Al: A2 A3: A4 АБ Bl B2 ВЗ 'B4 B5 
i 1 2 `4 1 5 1 1° 3 7 4 0 
Subject . 
2 0 4 1 о-о 1 8 о 6. 0 
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words to correlate with the order of difficulty of the passage. This supports 
the süggestion that wrong emphasis is a fairly constant characteristic of 
speech under these conditions, and that its occurrence is not affected 
significantly by the difficulty of a passage. 
(4) General difficulites of structure and content, as 
{ described in introspection 


(1) Length of sentence. The factor which caused both the subjects the 
greatest difficulty was length of sentence, or number of words i ina phrase. 
They frequently complained during introspection that there were “too 
many words”, that they knew them singly but could not understand 
what they all шеа together. В 4, for instance, contained а great many 
sentences which troubled the subjects in this way: 


“One at а time was all the assistant at the top could manage." 
“Taking two stones, a flat and a sharp, he succeeded in cutting it to the right 
length." 


The whole of the last sentence, from “Both shouted...” gave an 
impression of.confusion, but this is not only due to the length of the 
sentence, but also to the fact that the nouns are replaced by “both”, 
“he” and “them”. This latter factor will be referred to later. ' 

(2) Complicated verb structure. Long verbs were another source of 
difficulty to both subjects. However familiar the verbs were in simple 
tense form, they tended to lose all significance when met with in а com- 
pound tense, or in conjunction with another verb. 


E.g. 81, B3. "One night he could not go to sleep.” 
(“ Couldn't grasp the meaning of this.") 
S81, B3. “...was just wondering what could have happened." 
82, B2. “ны, uncle had been persuaded to leave his property... 


(“Forgot the meaning after reading it.”’) 

One result of both these complicating effects was that the subjects 
were unable to remember the beginning. of the sentence by the time they 
had reached the end. In B 5, for example, the last sentence, beginning 
“ Опе reason is...and the other is...” was rapidly forgotten, although 
each bit was understood at the time of reading. Similarly in В 3, 8 1, 
“Не tossed about and woke his brother John, who growled at him drow-' 
sily.” ("I couldn't remember the sense of this after I had read 1.”) 

(3) Temporal and spatial relationships. Expressions involving tem- 
poral relationships presented great difficulty to both subjects. This, no 


+ 
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doubt, was an important reason for the confusion caused by оше! 
verb structures, 


E.g. B2. “Hig вай had been persuaded....” 
`В8. "...was wondering what could have happened.” 
'А5. “He will perform actions long after he has awoken from his hypnotic 
sleep.” 


Spatial relations of any degree of complexity also caused confusion. 


* + 
E.g. A4. “...во creeping cautiously through the dark passage and bidding 


Oliver keep close to him. ~...” (“Got involved in that. It is very com- 
plicated.”’) р 
В 4 also demanded а grasp of spatial relationships, namely those of 
the positions of the two miners and the assistant. But ib is significant 
that neither subject was able to give a coherent, account of the 
situation. 
(4) Isolated unknown words. A less frequent source of difficulty was 
that of meeting single words whose meanings are unknown. Normally 


this did not affect the subject much, as long as the word was not essential - 


to the general sense, but occasionally one strange word affected under- 
standing of the whole sentence. This happened to В 1 in В 5. She did not 
know the meaning of “accordingly” in “accordingly tried to break it 


shorter”; and this affected her so much that she was unable to understand · 


the rest of the sentence. 

(5) Abstract ideas. Passages containing abstract ideas appeared to be 
more difficult than descriptive or narrative passages. Both 81 and 82 
complained that the “ideas were difficult” in A 5 and B 5, and S 1 said 
that the sentences were disjointed and “décousu” ! 

(6) Lack of nouns. Owing to the ease with which both subjects tended 
to forget what has gone before, and even'the beginning of the sentence 
they were just reading, they naturally tended to cling to those words 
which recall the subject-matter of the sentence, and the general sense of 
the whole passage. Since it was mainly nouns which had this property, 
passages containing relatively few nouns were more difficult than others. 
Thus passages containing ‘a large number of pronouns and relative 
adjectives, which have no meaning in themselves, caused the subject 
great confusion. E.g. В 5, “Both shouted vehemently to the assistant; 
both sprang to the basket, but he could not lift them both at once.” 
This sentence contains only two nouns “assistant” and “basket”. 
The sentence was found to be very complicated by both subjects, who 
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could not even understand the general sense, шп all the words were 
familiar to them. 


(5) General characteristics of language construction 


As might be expected, all those factors which cause the subject any 
difficulty in reading prose are eliminated as far as possible in spontaneous 
speech, and where this is impossible, grave difficulty is encountered. The 
spontaneous speech of the subjects was characterized in general by the 
following tendencies: 

1. Simple sentences, containing rarely more than one subordinates 
clause. 

2. Simple verbal constructions. (То be is used as far as possible.) 

3. Frequent disturbance of th and A sounds. | 

4, Great difficulty in expressing temporal and spatial relations. 

5. Repetition of nouns, and avoidance of pronouns. 

6. Tendency to translate literally, or to repeat parrot-like. 

Thé above tendencies can best be observed by reading the actual 
. reports made by the subjects in Series C, and in the second half of Series A. 
As these show, the longest sentences contained not more than three 
clauses, of which one is almost invariably connected by “and”. More 
than one relative clause never appears at a time. Verbs present peculiar 
difficulty. The verb to be is used whenever possible, and this is usually 
used correctly, but any other verb tends to be either in the wrong tense 
or the wrong person. Mistakes of this kind are not simply due to ignor- 
ance, since the experimenter was satisfied that verbs could be correctly 
used in ordinary conversation. The subjects often dropped the final в, aa 
in C3, 82: “The osser Mister look/ at se first”, or as in C 4, “put/”, 
“fall/”, “go/”, “open/”, for the corresponding third person singular 
forms. Similar errors of number are occasionally made in nouns, such as 
“pupil/” for “pupils” in C 4. 

Errors of th and h pronunciation occur relatively more frequently in 
spontaneous speech than in reading. Subject 2 was relatively worse than 
` Subject 1 in this respect, which is interesting, since they had approxi- 
mately equal scores of 51 and 49 over the whole of Series A and B, but in 
Series C Subject 1 had 22, and Subject 2, 58. This can probably be ex- 
plained by the fact that Subject 1 was older than Subject 2, and had had 
more practice in talking English with the experimenter. She was con- 
` sequently more familiar with the “speaking situation” although her 
actual standard of expression was no better than that of Subject 2. 
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- Considerable difficulty was found by both subjects in expressing 
temporal or spatial relationships. Thus in C 4, Subject 2, unable-to say 
that the pot of water fell on the boy's head, said instead: “ A pot of water 
hit on him” in C 4, Subject 1 said “...and they are before the water...” 
meaning “by the sea”. In the same passage the same subject said “.. .and 
turn the back of the sea. . ." meaning “turns his back to the sea". dh Al 
she said “all around the wall” meaning “with a wall all round it”! 

Temporal relations were almost entirely ignored and prepositions 
continually misused. “At” was used for “to”, “оп” for “in”. We find 
“shoot 1n the boat” for “shoot at the boat”, “on a wall” for “against a 
wall”; “tn a hill” for “on a hill”. 

When the subject was in difficulties she also tended to йор articles, 
e.g. “I see farmer on his cart with black horse” (C 1). The same difficulty, 
caused by lack of nouns in prose passages, appeared for Subject 1 in 
spontaneous speech. She reported a tendency to forget what she was 
talking about in describing a picture, and this led her to repeat nouns 
instead of using pronouns, as a reminder of what she had just said. E.g. 
in C 2, she reported “When I have said one sentence, I pay attention to 
the next, ard forget what I have just said, so I must repeat the word to 
remind me.” E.g. “This man” instead of “He.” “IfI use the pronoun 
I get mixed up between. people and objects”. Similarly in C 3, she con- 
stantly repeated “the pupils”, “the basket of books”, “the master”, 
instead of using the relative pronoun. C illustrates this та 
admirably: “THis farmer reaches his farm”, "ша farm was...”, “This 
farmer looked at...”, “this farmer smoked...”. She was aware of the 
repetition, and said “ I could not link my ideas т р. which is why I 


. repeated the noun”. 


г А second aid adopted by,Subject 1 to help her to remember what she 
wanted to say was to decide what she wanted to say in French, and 
translate it literally into English. She did this also when describing а 
picture from memory, instead of attempting to remember her previous 
description in English. Thus in С 2 she said, “Не bears в (candle) in the 
left hand, and he leans to see the aperture”. She knew the words, 


“carry”, “bend” and “hole”, but she felt compelled to keep the mu ав 


close to the French as possible. 

In describing Series А from memory, Subject 1’s methods were 
different. She relied almost entirely on her memory of the words and 
constructions used in the passage. When this broke down, she was more 


‘at а loss than was Subject 2, who relied less on memory of words, and · 


more on memory of sense. A good example of the difference in method is 
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shown by comparing the reports of the two subjects in A 3. The following 
is an account of Subject l's report of the passage, leaving out mis- 
‘pronunciations, repetitions and gaps: 

The road was built long ago for the man and beast. It wasa pleasant windy ribbon. 
. The banks on either side—starry—flowers—unimaginable—and deep in grass. On the 
road there were christenings, funerals, weddings. The doctor go by on his errand, the 
farmer on his car, Madam on her carriage. Nowadays—unaccustomed—dare be free— 
to him. , 

In = РНР she said, “І relied on my memory of individual 
sentences. Did not bother about general sense in describing it.” Subject 
2 said: ' | 

The road was then large, and easy for the feet of the travellers and the bare feet of 
the children. On every side there was flowers—no—all imaginable flowers. It meant 
weddings, christenings, funerals, the doctor in his carriage, farmer in his cart. Now 
the road belongs to the motorist, and it is rugged to unaccustomed feet. 

Afterwards she said, “I tried to remember the sense rather than the 
words, but had to learn two words I didn't know". She left out the 
sentences she did not understand. 

It seems unlikely that this difference in method could be due to a 
difference in knowledge of English. Subject 2 was two years younger 
than Subject 1, had done a year’s less English, and had a slightly smaller 
vocabulary. On the other hand, judged on a basis of school achievement 
and general observation of the experimenter, Subject 2 appeared con- 
siderably more intelligent than Subject 1, and it seems probable that the 
method adopted by the former in remembering and describing A 1 
depended on her superior intelligence rather than on the degree of know- 
ledge she possessed. 


(6)` Avoidance of a abstract situations and desorvption of 
concrete detasls 


One marked Жз which was evident in the results of the Series С 
experiment was the avoidance of any attempt to describe situations, 
ideas, or motives. Both subjects directed their attention wholly to 
description of concrete details and objects. 

Series C 1 to C 4 are arranged roughly in order, starting with com- 
plete absence of underlying situations or ideas, and ending with a 
picture in which the idea is all-important, and the details in- 

` significant. 

In Cl, neither subject attempted to describe anything that was not 
there in the picture. In C 2, Subject 1 described, the first time, only what 
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she saw in the picture, but in the account from memory, she attempted «+ 6, 
to supply a motive by saying “to fetch perhaps a bottle’ of wine,"." 
Subject 2 merely described the bare details. sí 
C 3 provides more opportunities for discussion: of motives, ideas, etd: 
Subject 1 made a valiant attempt to express the situation by saying ' 
. “two pupils have imagined to put in a'basket many books and to make a 
trick to the master". Farther on she noted that the pupils laughed, and 
the master was angry. But this again is only describing what she actpally `` 
saw in the pictures. She made no attempt to explain why the head- 
master called the boys to his study, nor that it was he who placed the jar 
of water on the door to get his revenge. Subject 2 never rose above the 
level of concrete description throughout. She made no mention of 
motives or attitudes on the part of the master or pupils. 
Unfortunately-O 4 was badly chosen -by the experimenter since the 
children neither saw the reference to Drake and the Armada, nor the 
significance of the picture in connexion with current politics in England. 
No attempt was made therefore to describe the idea underlying the. 
‘picture. This cannot be attributed to the language constraint, but was. 
simply due to lack of comprehension. Neither subject attempted to give ' 
the picture any meaning at all, but Subject 2 remarked that "ni 18 miany, 
for there were no ше in the mid-age". 


(7) Greater ease of description of picture then 
remembered than when present 

A final point of interest in connexion with the results of Series C was 
the greater ease of description when the picture was not present. During 
introspection Subject 1 said several times “I found it easier to describe 
without the picture, becaust I could follow my ideas without having to 
_attend to what I saw before me” (C 4). 

This appeared to apply to both subjects, since reporte from memory: 
"were almost universally more coherent and better constructed than 
descriptions of the actual picture. This is particularly apparent for 
Subject 1 in C 2 and C3, and for Subject 2 in C 1. 

VII. Discussion AND CONCLUSIONS ы 

Learning a language, like speaking a language already acquired, 
involves the double task of knowing the meaning of single words, and of 
‚ using them in different contexts, which may alter their general sense and- 
give them ‘significance only in relation to the whole setting in which they 
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stand. Thus the meaning of the sentence is prior to the meaning of the 
" words composing it, and comprehension of a sentence ог a paragraph 
` depends upon the ability of the individual to treat the sentence as a unit 
`of meaning and to relate one unit to another. This ability breaks down in 
‘the case of language constraint, and the results of our investigation give 
ample proof of it. Anything which affected the complexity of the 
sentence as a unit of meaning—number of words, complexity of con- 
‘struction, unknown words, words lacking irftrinsic meaning-value (e.g. 
` “he”, “which”), degree of abstraction of the ideas expressed—all 
tended to create difficulties for the subject in her efforts to treat the 
sentence as a whole and to relate it to other wholes. Thé same difficulties 
appeared in spontaneous speech, where the subject was forced to adopt 
certain devices for remembering the whole sentence, such as repeating the 
noun, and translating from French, keeping as closely to the constructions 
and words of the latter as possible. 

These results show в certain similarity to those of Oldfield & Zang- ` 
will in their experiment on memory (3). They concluded from their results 
that the first stage of learning is probably the formation of a general 
scheme incorporating some dominant detail. They suggest that intrinsic 
meaning is very important in scheme formation, and must be taken into 
account in any theory of remembering. It seems likely that the same 
principles apply in language learning. Introspective evidence shows that 
in order to reproduce a passage, the subject’s main consideration was to 
get-a general scheme or to grasp the general sense of the passage. When 
lack of knowledge or the abstract nature of the material interfered, the 
subjects frequently resorted to a “ parrot” method of learning. Subject 1 
often adopted this method, but Subject 2 attempted to form a general 

‘ scheme wherever possible. This is of some interest since it shows that the 
material to be learnt does not entirely decide which method of remember- 
ing shall be adopted. Other things being equal, two subjecta may yet 

: adopt different methods of learning the same material. The experimenter 

is inclined to think, on the evidence obtained from Subjects 1 and 2, that 
this individual difference is probably due to some factor such as general 
intelligence. ` 

"Finally, the results indicate that the’ most important reaction 
tendency in verbal reproduction of material in а foreign language is 
reversion to & more primitive mode of reaction. Literal translation and 
dropping A's are two of the most obvious types of reversion, and no doubt 
other characteristics of language construction and pronunciation are 
probably indirectly of the same nature. 
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"The general similarity between the speech of an aphasic and the- 
speech: of one who is in the process of learning a foreign language has 
_ already been pointed out in the introduction, but- there are certain 
specific tendencies which seem to indiqate the fundamental similarity of 
‘the two types of “disorder”. 
i The first and most striking of these is inability to express ideas of 
spatial and temporal relationship and to deal with ideas of any con- 
siderable complexity. This tendency to simplify.ideas is a symptom of. 
semantic aphasia. People suffering from this disorder are unable to 
comprehend the „general significance of a set of details or the principles * 
underlying а game etc. They talk rapidly аё though they were in danger of 
forgetting what they wanted to say. In reading tliey tend to forget the 
beginning of a sentence before they reach the end, and therefore they 
carmot grasp the general significance of a story or a joke. In speech in a 
foreign language, the same defects are apparent, especially in relation to 
the comprehension of abstract ideas, or sentences © involving a large 
number of words. 

The other types of linguistio defect, the verbal syntaotical and 
nominal, are also present to a certain degree in speech in an imperfectly 
learned foreign language. But they cannot easily be distinguished, since 
^ their occurrences are causally inter-related to one another and to the 
semantic type. 

A second point in common between aphasic speech and spé ina 
` foreign language is the effect which complexity of ideas or of logical 
structure may have on articulation and grammatical structure. The 
aphasic can often pronounce and articulate correctly only in simple 
circumstances. Where the problem he is posed is more complicated hia 
- articulatory processes tend to break down. An exactly similar effect is 


found i in р: ша foreign language. 


УШ. Summary - 


An investigation was carried out with two French children of 11 and 

14 years: to study the ways in which speech is disturbed in a foreign 
language. The methods used were those of Reading, Description and 
Recall, the investigation being conducted in English. Certain types of 
. breakdown were found in speech under these conditions which resemble 
. défects found in aphasia. The chief of these were: (a) tendencies to simpli- 
„fication; (b) tendencies for difficulties in the material to be expressed to 
reflect upon the articulatory processes; (c) tendencies to revert to a more 
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primitive mode of speech reaction; (d) tendencies to avoid Т 
features of the inaterial. 

It is thought that the investigation suggests farther lines of work 
which might be of importance to the study of aphasia, of the learning of 
foreign languages and of language generally. 


The author wishes to express her thanks to Mr В. С. Oldfield for 
his assistance in planning this experiment, and for his advice in the 
discussion of the results. 
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. Tt should be noted that both the time and the cost of publication of 
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on account of the war. Contributors are therefore asked to observe 
particularly the conditions laid down in the former Notice to Contri- 
butors (see this Journal, 1937, xxvi, 329). Copies of this Notice may be 
obtained from the Editor. | i | 

Contributors are reminded especially: 
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PUBLICATIONS RECENTLY RECEIVED 


Colour Co-ordination. Ву М. SagaEgNT-FrLoRENCE. London: The Bodley 
Head. 1940. Pp. 352. 


The author is an artist who seta out to find “some working basis of agreement”? 
between scientists and practical colorista in regard to colour theory. The book consiste 
largely of a diffuse discussion of the musical analogy for the relation of the spectral 
colours, as developed by Newton, Ostwald, and others. Unfortunately, the writer 
does not make the contribution to the subject which an artist can and a scientist very 
often cannot—a significant and sympathetio statement of the colour relationships 
actually used by artiste to express certain feelings or situations. A reliable discussion 
of suoh,colour relationships and their meaning—an indication of those appositions of 
colour which are essential in a picture and those which are more or leas coincidental 
and of those which satisfy and those which offend the trained artist —would be valuable 
to the psychologist or р m This book almost completely lacks such discussion. 
Almost the only actual colour situation discussed is that of a butcher’s shop with red 
meat, buff paint, and the blue apron of the butcher—hardly a typical instance of art! 
The fundamental difficulty lies deeper, however. The author Lis toshow an understand- 
ing of the basio principles and p of acientifio method, and for this reason is not 
likely to obtain the sympathy of the physicist. For instance, great pains are taken to 
defend the musical analogy for the spectrum against various specific objections of 
numerical dissimilarity; but there is a failure to see that the justification of hypotheses 
in soience comes mainly from their scope—not from the ability of their proposers to 
defend them against each oriticism in turn. The concept of the octave in music is 
accepted not just because it is an ingenious nomenclature, but because all European 
musio is built on this scheme and the correct or incorrect sound of harmonies can be 
traced to the (conscious or unconscious) obedience or disobedience to ite rules. 
Harmony is thus a set of laws applying, in a quite rigid manner, to & wide realm of 
facts; and in this it resembles a set of physical am But the mere numerical pattern, 
borrowed from musio and applied to colour, accomplishes nothing. It is the pro- 
pounding of laws which work, and nomenclature that süggeste new facte, which con- 
stitutes science—not just the invention of a complicated terminology for Ив own sake. 
Yet it is this purpose of scientiflc nomenclature and hypothesis which the author seems 
throughout to ignore; one gets an impression that the task of colour science is 
accomplished if the musical analogy for colour can be made just ‘water-tight’; the 
possibility that it should have a further purpose, and be justified by its acoomplish- 
ments, seems never to occur. K.J., М. C. 


The Structure of Art. By Cant Тноввтом. University of Chicago Press. 
(Cambridge University Press). 1940. Pp. xiii+ 190. 72 illustrations. 
168. net. 


The great merit of this book is that it arouses a lively interest in the phenomenal 
nature of the complex aesthetic experience, and ite relation on the one hand to the 
‘form’ of the work of art, and on the other to ita ‘meaning’ as based on the memories 
and personality tendencies of artist and observer. The author wisely limits his study 
to the ‘spatial’ arta; and in dealing with simple shapes, decorative art, architecture 
and sculpture, he successfully indicates some at least of the essential features in the 
relation of ‘form’ and ‘meaning’. But he would be somewhat easier to follow—and his 
study would be more ‘scientific’ —if he included more specific detail and some actual 
experimental date relating to the phenomenal processes involved. The complexity of 
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` Т, А SOCIAL PHENOMENON 


Tux phenomenon of shyness has received very little systematic atten- 
tion(,2), although it is of special interest in applied psychology, where 
tester and psychotherapist have to overcome shyness in order to obtain 
rapport. 

Shyness is mainly a social phenomenon, always expressed by behaviour 
and only in relation to other human beings. A person alone on an island 
would not be called shy: we might speak of his timidity or modesty, but 
not of his shyness. The meaning of the word ‘shy’ is vague (ef. (3); p. 10). 
We find shyness described as a character trait, аз an attitude, or as а state 
of inhibition. The fact of inhibition as such is not a distinguishing mark, 
as the inhibition of impulses is commonly expected after the earliest 
phases of childhood. However, inhibition in shyness is not volitional, but 
compulsory. It does not further either maturation or civilization, which 
are the aims of social inhibitions. It is a state-of hyper-inhibition, usually 
accompanied by physical symptoms like blushing, stammering, per- 
spiring, trembling, going pale, accessory movements and increased urinary” 
and faecal urges. The mental state is described by the individual as a 
feeling of inferiority, of not being wanted, of intruding; it is coupled with 
an inability to say the right thing at the right moment—while a hundred 

1 Substance of & paper read to the British Psychological Society's Nottingham meeting 
on 20 April 1941. Part of a thesis on "Play and Therapy.” accepted for M.So. in the 
University of Manchester. А 
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good answers and quick retorts can be thought of afterwards. The 
individual feels over-conscious of himself, of his mental attitudes, his 
emotions, and especially of his appearance. A very striking feature of 
shyness is the wish to avoid company; the desire to be alone is counter- 
balanced by the ardent wish to make friends, to come into contact with 
others. This ambivalent attitude seems of great importance in the under- 
standing of shyness. A further general complaint by the shy person is 
that he feels unable to show himself to advantage, to utter his opinion, 
whether ‘friendly от hostile. From the wealth of feelings ‘aroused within 
the shy person we can extract three main aspects: incapacity to make - 
contact with others, inability to show oneself to advantage and depend- ` 

ence on the judgement of others. 


IL. THE MAIN FACTORS IN SHYNESS 


Let us consider an instance of shyness: somebody in a strange town 
is too shy to ask his way. To simplify the example, we shall suppose that 
the individual has no unconscious resistance against his aim; e.g. sight- 
seeing, and that he is not pressed for time. The ability to come into 
contact with a stanger is strongly inhibited. From this naturally is 
derived an incapacity to deal with the situation to the individual's 
manifest advantage. What particular features are implied in this contact 
with a stranger? ^"  . 

The shy individual must choose a particular person to approach, 
think of what to say and the right way to say it. This implies a confession 
of ignorance and a request for help. The basis of the whole contact is the 
individual's preparedness to'trust and accept the help, if given. Which 
inhibiting factors make it difficult or impossible for the shy individual to 
perform these actions? 

The three main factors are: fear, shame and mistrust. There is fear of 
being misunderstood in language or motive, of putting the request in- 
correctly or in an improper way, of appearing to molest, of becoming 
conspicuous. Especially strong is fear of ridicule—in case the place he . 
asks about turns out to be ‘just round the corner’. There is furthermore 
fear of refusal, of being ‘snubbed’. The individual is ashamed of the 
actual fact of needing help, because this shows openly his dependence on 
others. It makes clear that he does not belong to the group, to this 
district, this town; that he is different, strange, an. outsider. There is 
also shame of ignorance, of not knowing something which possibly may 
be quite obvious, and which everybody else seems to know. The third 
factor, mistrust, is directed both towards the informant and the questioner 
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himself. He mistrusts his power to understand the directions, if given, 
and this would involve a further request for help and patience, and in-- 
crease the feelings of shame. 

All these factors—with the possible exception of having one’s motive 
misunderstood—are regular inhibitory causes or stimulating influences 
upon & child’s behaviour. The child’s ignorance and curiosity often meet 
with amusement from adults; the wish for independence, for being 
grown up, the desire to be able to do things alone, the urge to be ‘in the 


know’, which may be connected with sexual curiosity, belong to a phase ` | 


of childhood round about the third year. The experience of receiving 
evasive answers, of being snubbed for asking questions or for arguing, is 
common in the, child’s daily life. Children are also often warned not to 
accept anything from a stranger. We could therefore understand the 
` complex if we were to meet it only in children, as the young child of the 
age of about three years does not want to make contact with others, 
especially during Piaget’s so-called ‘monologue-phase’(4); the child of 
this age is unable to compete with grown-up people who are stronger and 
cleverer than he, and he is certainly entirely dependent for his security 
on the judgement and good will of adults. This suggests that the adult 
who behaves in such a way possesses a weak and egocentric ego. 


TO, SEYxNESS TOWARDS INDIVIDUALS AND TOWARDS GROUPS 


Shyness occurs only in special circumstances. When we compare the 
situations in which the person ‘apt to be shy’ becomes shy, there are two 
types of circumstances which seem to provoke shyness: (1) situations in 
which the individual is expected to express in a responsible way his 
opinions or feelings, whether friendly or hostile, to stand up for himself, 
to assert himself, to ‘show his hand’, and (2) those situations where 
conformity with an objective standard is expected, e.g. in examinations. 

Both occasions could be called ‘showing your hand’, that is, first, 
` expressing what you think, want, feel, etc., and secondly, submitting 
yourself to an objective judgement. This shyness depends less upon the 
actual difference (not necessarily only superiority) of the other person or 
group than upon the shy individual’s premonition that he will be measured 
objectively. That, for example, the aspect of other people’s superiority is 
mainly a cover for the expectation of criticism—whether silent or out- 
spoken—is shown by the fact that many adolescents feel more at ease 
with a new group of older people than with a new group of contem- 
poraries. We сай assume that these older people will not view the 

8-2 
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youngster as objectively as would his equals in age. Children aré ac- 
customed to be judged not according to their actual work done or 
knowledge shown but with regard to their age level, and in the family 
circle this judgement ig usually emotionally tinged. These instances 
suggest also that the shy individual has clung to his childishness and is 
not fully grown up. 
As far as shyness towards groups is И it appears that the 
, individual wants to be recognized as a member of the group by its 
members. If actual recognition is not possible on account of internal or 
external differences, the individual may still wish to be regarded, by.those 
outside or inside the desired group, ‘as if’ belonging to the group. The 
advantages of belonging to a group, especially one admired by the 
individual, are manifold. He can expect the objective evaluation by the 
group members towards him to be changed, e.g. he gets from the other 
: members loyalty, privileges and help which decrease his tension and 
apprehension and make him feel secure. Membership of any group in 
authority, especially when manifested by a uniform—as the fighting’ 
services, police or even bus-conductors—neutralizes individual shyness. 
A policeman may be shy in private life, but when in uniform he is norm- 
ally able to control his behaviour and not to appear shy. The uniform 
_ helps to attain a standard of objectivity otherwise not reached. 


IV. SHYNESS AND BOASTFULNESS 

When considering the psychology of shyness, we have to dedi also 
‘with the contrasting phenómenon of boastfulness and bragging. The 
mental attitude which accompanies this form of behaviour appears to be 
similar to that in shyness. The outward form of 'blustering self-asser- 
tion’, as McDougall(5) calls it, is described by many authors as an at- 
tempt to overcome one’s shyness, to disguise it or to cover it up. In 
"boastfulness as compared with shyness we find в change from passivity 
to activity; instead of withdrawing we meet forwardness, the aggressive 
character of which becomes very obvious. 'The hyper-inhibition of shyness 
is replaced by a lack of inhibition in boastfulness. The individual does not 
express feelings of inferiority but assumes an air of superiority. Both 
forma of aocial'relationship have in common a feeling of great insecurity 
and the incapacity to show oneself to advantage. Although in boastful- 
ness the contact’ with others is increased, the result remains mainly 
negative. The two extremes could be permuted to give four different 
forms: shy and boastful behaviour may both be accompanied ‘by feelings 
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of inferiority; or outward shyness and outward boastfulness may go with 
an inner attitude of superiority. | 

Form (1), shy behaviour combined with feelings of inferiority, is 
commonly called shyness. 

Form (2), boastful behaviour which serves as а screen for feelings of 
shyness. 

Form (3), shy behaviour combined with feelings of real or inflated 
superiority; to this form belong those people who suddenly cease to be 
shy when they have an occasion to shine and who stay more or less 

. involuntarily in the background. These persons may not be conscious 
of their desire to be in the centre of attention. 

Form (4) shows relatively uninhibited self-display which is outside my 
subject; it is, however, problematical whether this form exists at all. 


V. VARIATIONS OF THRESHOLD IN DIFFERENT NATIONS 


Although constitutional differences exist, social influence and educa- 
tion are important in producing shyness. We might say that shyness is 
almost an effect of education. American surveys(6) have shown that 
teachers do not consider shyness in school children as a problem, because 
this type of behaviour does not give them any trouble, as do, for example, 
open rebellion, lying or stealing. THe teachers’ attitudes therefore set a 
standard for the child, who knows that by behaving shyly he is more apt 
to win praise than punishment. 

As shyness is asocial phenomenon, it is not astonishing that its 
threshold varies according to the standards and ideals of the group. This 
variation can easily be proved by a reference to language, for clearly 
different nations have different notions about this form of behaviour. 
The French, Spanish, Italian and Latin languages do not possess a single 
word—like shy—which covers the whole complex. In all these languages 
the notion is decomposed into three main factors: fear, shame and hosti- 
lity. There is only one word in French, se géner, which corresponds closely 
to the English expression ‘to be shy’. The word 'géne is derived from 
Hebrew gehenna denoting ‘hell, a place of torture’(7). This etymology 
shows clearly how the French temperament judges the inhibitions con- 
nected with shyness and social conventions. | 

Apart from the words scheu and schüchtern, there is the German word 
blöde which meant originally ‘weak, delicate, shy’. During the last 
50 years the meaning of this word has changed slowly and bléde denotes 
now only stupidity; this contemptuous judgement has at the same time 
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influenced the judgement of shyness which і is considered 1 in Germany as 
a form of slight stupidity: 

The English language is by far the richest in expressions for shyness, 

and the English seem to be relatively most sympathetic to it. In a 

. nation whose ‘understatement’ is a proverbial characteristic, this strong 
sympathy for shyness is not astonishing. The ‘understatement’ seems to 
represent form (3), where inner feelings of сои are coupled with 
outward shyness. ` 

The list of synonyms for shyness in different ee shows & 
preponderance of fear and mistrust and a smaller proportion of shame 
and embarrassment. It is interesting to note that the feelings of in- 
feriority which play such a great part in the individual's consciousness are 
not specially expressed in the different languages. There is only the 
English word ‘diffident’, which forms a connecting link between mistrust | 
and the feeling of inferiority. 

The change from passivity to activity in boastfulness is very clearly 
expressed. by language: instead of the individual himself being shocked, 
he behaves in a shocking way, instead Е being embarrassed; he em- 
barrasses’ others. 


"VI. UNOONSOIOUS BACKGROUND OF SHYNESS . 
As the shy individual is not curtailing his actions voluntarily, we have 
' to assume that unconscious factors are at work in producing the inhibi- 
' tion which seems to have been partially adapted to reality during the 
individual’s childhood. As the lack of inhibition in boastfulness does not 
allow the making of friendly contacts either, we can safely assume that 
the instincts, emotions and actions inhibited in shyness are asocial. What 
does the fear in shyness inhibit? Comparing shyness with boastfulness, 
it appears that in the shy person aggression is inhibited. A further hint 
in the same direction is the well-known irascibility of shy people when 
sudden fits of anger and bad temper break through their usual mildness (8). 
‘A number of synonyms for shyness are derived from words which 
denote hostility and ferocity. There is further the so-called esprit de 
l'escalser! where biting remarks come into the individual's mind when the 
occasion for uttering them has passed. Clumsiness(18) which is often 
observed in shy people—regarded 88 8 ИШЕ Шау also represent an . 
' outbreak of repressed aggression. 
Shyness and boastfulness are both at work in the attack arising from 
fear (Angstangrsff(9)). -Here fear changes into aggression. This fear may 
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be either fear of real events or fear of the strength of one’s own instincts, 
one’s Own aggression, just ав a prison wall is both a defence against people 
coming in from outside and against escape from within. We may venture 
to say that the fear in shyness inhibits aggression, and that in boisterous- 
ness the fear has possibly increased to such an extent as to necessitate an 
outbreak of aggression in self-defence. | 

И we consider the inhibiting factor of shame, we find: а very close 
connexion between shame and sexuality; modesty and self-display. 

Before the individual shows signs of shame in connexion with moral laws, 

he is ashamed of his own body, its functions and those actions, thoughts, 
and words which refer to it. The’ compromise between shyness and self- 
display is clearly seen in the symptom of blushing. The blushing person * 
unwittingly attracts more attention, so that a repressed desire for self- 
display and exhibitionism is gratified in this symptom (10). Comparatively 
uninhibited self-display comes out very often in boisterousness. Language 
gives us here an amusing support. The expression ‘to strut’ which is 
sometimes used to describe the pompousness of a person shows in its 
etymology & possible connexion with genital exhibitionism. The word in 
its original sense means ‘to stick out stiffly’ 1). The connexion between 
shame and sexuality is expressed clearly by the English, German, French, 
Latin and Spanish languages; e.g. till to-day the word Scham denotes in 
German the feeling of shame andethe external masculine or feminine 
genital parts. In English the double meaning of the word ‘shame’ 
ceased about the beginning of the seventeenth century. 

Connected with both fear and shame is secrecy. If we link it with the 

_ original objects of shame, the body, actions and thoughts concerning it, 
the possible connexion with masturbation suggests itself, all the more 
when we take into consideration the possible existence of guilt feelings’ 
(which may also be expressed through blushing), the pre-occupation with 
the self and the infantilism of the shy individual. Some of the stereotyped 
movements and symptomatic actions usually connected with deficient 

mastery of limbs belong to this realm, e.g. fidgety hand movements of 
shy people. The connexion of fear and shame with masturbation seems 
to be due to early educational prohibitions. 

While the shy individual is usually aware of his feelings of fear and 
shame—although he does not know against what these inhibiting barriers 
are directed—he will usually not admit feeling any mistrust of people. 
This is not at all ‘astonishing as fear and shame are socially accepted 
emotions or propensities, while. mistrust-is socially disapproved. The 
individual's constant effort to repress the reappearing uncónscious 
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material of aggression and sexuality needs the mistrust as a guardian 
against outside attempts to penetrate or loosen the barrier. The fact that 
the shy person’s instincts have to be under constant repression and 
control is the reason why little deflexion or sublimation is possible; but 
as his instincts are neither deflected nor sublimated they have to be kept 
under repression and control. This is the vicious circle in which the ego 
of the shy individual is imprisoned. 


УП. CHARACTER AND PERSONALITY 


With regard to character and personality the shy individual belongs 
_ to the group of narcissistic! characters with mainly negative and ego- 
centric tendencies, although ‘he may behave in an apparently altruistic 
manner. The constant guarding and watching leads to the formation of a 
rigid character which is not flexible enough to embrace new experiences 
or to adapt itself to new situations and requirements. 
The social and emotional immaturity of the shy individual points to 
a damage in development. There are doubtless possible connexions with 
different developmental phases of childhood, specially with the questions 
of masochism, sadism and castration fear. But there is up till now too 
little evidence to allow more than mention of this. The shy individual 
seems to behave like ап impotent child, longing to be admitted to the 
group of potent adults (fathers), beifig at the same time afraid of being 
too inferior and fearing to be snubbed for his presumptuous wishes. This 
' fear of being snubbed represents in a figurative sense castration fear. 
Etymology shows also a literal connexion. The verb ‘to snub’ meant 
originally ‘to snip off the end of a thing’. The Icelandic snubbotr means 
“snubbed, nipped, with the tip cut off’. ‘To snub’ is allied to the Swedish 
8nópa which means "to castrate’ (1). 


ҮШ. NEUROSIS AND PSYCHOSIS · 


The combination of subjective mental suffering, inability to change 
this state of mind voluntarily and impaired relations with the environ- 
ment, is characteristic of psychoneurosis. Therefore we have to consider 
shyness as a psychoneurotic syndrome. A clear diagnosis of the type of 
neurosis is not possible. Shyness has in common with conversion hysteria 
the symptomatology, ambivalence, instability and sexual components; 
with anxiety neurosis, fear and inhibition; while indecision, mistrust and 

1 Etymology lays special strees on the point that narcissism designates not only the 
direction towards the self, but at the same time the exclusion of the outer world, Narcissus 
and ‘narcosis’ have the common Greek root: уаркбш =I benumb; rapráw =I grow numb(11). 
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aggressive components belong to the symptomatology of obsessional 
neurosis. The constant watching of the mental state of the shy person 
seems to run parallel to the constant watching of the organie side of the 
hypochondriac person. This watching from without—known as de- 
personalization when reaching a high grade—is found in schizophrenia 
and also in melancholia. A state of severe shyness may recall schizo- 
phrenic attitudes to such a degree as to cause diagnostic difficulties. 
Many investigators have emphasized the similarities between simple 
dementia praecox and shyness (1,2,12), but there are also features common 
to paranoia, e.g. increased references to the self and the exaggerated. 
preparedness to associate and relate outer happenings to themselves. 

The change between shyness and boastfulness can be clearly seen in 
drug addicts; it is characteristic of, for example, alcoholism or mor- 
phinism that the individual—usually inhibited and withdrawn—is 
cheerful and boastful under the influence of the drug. 


IX. Summary 
Summarizing, it may be said that shyness is a state of hyper-inhibi- 
tion through fear, shame and mistrust, directed partly against the 
environment, partly against the subject’s own impulses, mainly aggres- 
sion and sexuality.1 
Shyness is a psycho-pathological state which shows connexion with 
psychoneuroses and with psychoses, especially of the schizophrenic 


group. . 
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І. Іхтворооттом о 


‚ Iw view of the growing tendency characteristic of modern psychology to 
regard the study of human behaviour as an exact science, to question the 
yalue of any of the vast and ever-growing accumulation of statistical 
data, derived from the mathematical analysis of controlled human 
behaviour is to invite the criticism that any such doubts are but the 
product of a die-hard and reactionary conservatism. Whatever may be 
the value of the statistical approach to general psychology, however, the 
application of the empirical method to the study of aesthetics has a value 
sufficiently restricted to justify an examination of its usefulness and of its 

‘limitations, at least in this field. A further need for such investigation 


~ lies in the intrusion into the literature of aesthetics of views on the value ~ 


of the method ranging from an irritated contempt for any other form of 
investigation to the denial of the possibility of an ‘exact aesthetics’. 
Prof. Seashore, in introducing the fourth volume of the Гоша Studies in 
the Psychology of Music, expressed the hope that "the jargon: of arm- 
chair theories will be replaced gradually by an adequate scientific” 
aesthetics? ((1), p. Б). On the other hand, Lord Listowel asks: “Can the 
surest and most modern of scientific methods, by means of which the 
conditions of an event are deliberately varied and controlled, a method 
admirably suited to the investigation of the material world by chemists 
and physicists, and gaining ground rapidly in the realm of living organisms, 


~ 
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be employed with equal success to elucidate во fragile and evanescent a 
flower of the mind as beauty?” ((2), p. 165). 

The most obvious argument in justification of the method is that the 
empirically and mathematically educed data provide material from 
which the aesthetician may construct, or by which he may test the 
accuracy of, his hypotheses, in the certainty that at least—however 
nebulous may be his ultimate conclusions—he has something definite on 
which to build. Unfortunately, he is not always convinced that the 
carefully elaborated mathematical superstructure is itself based on 
anything so exact, definite and certain. The class of experiment which is 
based on relative aesthetic preferences, for instance, examples of which 
are scattered throughout the voluminous records of empirical aesthetics, 
is open to suspicion and often in fact suggests more problems than it 
solves. One such problem is the nature and assumed constancy of the 
judgement of preference, the unit on which the whole investigation 
depends. Perhaps it may be permitted to take as a typical example the 
recently published researches of Eysenck (8). : 

In one of these, fifteen subjects of ages varying from twenty years to 
' seventy, including artists, university students, bank clerks, typists and 
teachers, weré asked to rank in “order of liking” a number of postcard 
reproductions of landscape paintings and portraits and a number of 
photographs of statues and of landscapes, selected “with a view to making 
them equal in ‘goodness’”. One immediately wonders on what indi- 
vidual grounds the preferences were made.and by what factors of indi- 
vidual experience the choice was influenced. What is the nature, the 
qualitative content, of the judgements which form the ultimate unit of 
the mathematical analysis? Can it be assumed to be qualitatively 
constant, a unit, when the fifteen subjects, carefully selected to be a 
group representative of the general public, are for that reason so varied 
in age and in aesthetic experience? In the case of the artists the prefer- ` 
ences may reasonably be assumed to be genuine aesthetic judgements and, 
therefore, related to the ‘goodness’ of the pictures. But what is this 
‘goodness’? Is there any relation between aesthetic value and degree of 
preference as measured by the sum of preferences? Ft is a matter of 
common observation that there is no such relation. There are no queues 
for the art galleries; it is not the symphony which pleases what Dr Bridges 
termed ‘the common ear’; the lyrical gem which delights the lover of 
poetry has no charm for the multitude. Ifthe degree of popular preference, 
therefore, has no relation to aesthetic value, what is its value to the 
study of aesthetics? Moreover, if some of the subjects are expressing а 
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preference which is related to aesthetic value, while others are expressing 
preferences influenced probably by associations—as Valentine has shown 
them often to be(4)—or by other personal ‘tendencies and aesthetically 
irrelevant factors such as youth, extraversion, or radicalism, as Hysenck 
has suggested, the unit on which the mathematical analysis is based has 
no qualitative constancy. The main conclusion, that thé more youthful, 
radical and objectively minded members of society tend in general to 
prefer the brighter things, including brighter pictures, may be of general 
psychological interest; but this can hardly be regarded as ‘a factor in 
aesthetic judgements’, for it bears no relation to aesthetic value. If all 
the pictures of the world were classified as bright and dull, few would 
deny that each category would include every degree of aesthetic value 
from an immortal beauty to the banal, trivial and counterfeit. 

It is clear at least that the value of empirical aesthetics is not self- 
evident, and that the éxtent of its usefulness should be investigated. In 
this paper it has been possible only to examine some of the assumptions 

on which the possibility of an empirical aesthetics is based, to attempt 
` a classification of the kinds of experiment which can be employed, and to 
‚ examine the kinds of hypothesis which can be formulated in each of the 
experimental classes. | 


IL ASSUMPTIONS IMPLIED IN AN EMPIRICAL AESTHETICS 

Aesthetic experience may be defined as that experience which tends 
to evoke an aesthetic judgement; that is, a proposition that something is, 
or is not, beautiful. Notwithstanding the extent of individual differences 
in the perception and judgement of beauty, and notwithstanding the 
infinite diversity of things so judged, it is clear that the judgement of 
beauty is a generally intelligible concept. However much one may 
question a specific judgement of beauty, the meaning of such a Judgement 
is universally understood. Itis irrational, moreover, not to assume that 
this meaning has a qualitative constancy, for the same objects (again 
notwithstanding their infinite diversity) tend and have always tended to 
evoke in general the same judgement. We can still find beauty in the cave 
drawings of Palaeolithic Man, in the surviving poetry of the ancients, 
even in translation, in the sculpture of the Greeks, and share their 
delight in them, as we can presume their joy in the sunset and flowers, in 
colour and form, as we can understand their love of music. It is only by 
postulating the constant and recognizable quality of the affective state _ 
or subjective experience evoked by the objects judged beautiful that any 
meaning can be assigned to the aesthetic judgement, for it is the only 
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factor discoverable common to all aesthetic experience. While it is 
fallacious to argue, as believers in ‘significant form’ would appear to 
argue, that all objects which evoke a particular kind of subjective reaction 
must, therefore, have some other common character, that is, other than 
their common ability to evoke the response, it is not fallacious to assume 
that they may have. Empirical aesthetics makes this assumption, and as 
the objective factor in the aesthetic situation is capable of scientific 
eontrol, it is possible both to investigate objective data generally 
recognized as beautiful for the purpose of objective analysis, and to 
control stimuli selected for investigation in relation to selected and non- 
selected ‘experiencers’ or ‘subjects’. ` 


Fechner is generally regarded as the founder of exact aesthetics, in 


that he first systematically propounded as a method the advantages of 
approaching the problem ‘уор unten’, empirically, instead of ‘descending’ 
metaphysically from general concepts, ‘von oben’, to the partioular. 
Fechner differs, however, from many of his modern disciples in that he 
did not denounce the metaphysical approach as valueless, but held the 
view that “a philosophy of aesthetic can be constructed after and over 
an empirical aesthetic just as a philosophy of nature can be erected on 
physiology and physics” ((2), р. 40). It is an exaggeration of the scientific 
exactitude of the empirical method, however, to claim, as has been 
claimed, that it makes no a priori assumptions ((2), pp. 9-10). 

That there are in fact many such assumptions, presumably ignored 
by the empiricists as self-evident truths, is obvious, for otherwise the 
experiments themselves have no co-ordinating factor; that these assump- 
tions are not self-evident truths is demonstrable.- One such assumption 
which has prevailed since Fechner’s deliberate employment of it is that 
relative aesthetic values of certain aesthetic stimuli are determinable by 
the degree of pleasure evoked by them. That this is an assumption the 
truth of which is not self-evident and is in fact doubtful has already been 
demonstrated by reference to the observable fact that most people find 
their greatest pleasure, in this department of human experience, in the 
spurious and gaudy, the crude and tawdry, the sentimental and imi- 
tative, the rhythmic jingle or vulgar ornament. Nor is the assumption 
made more acceptable when the pleasure is qualified as ' genuine aesthetic 
pleasure’, for the only difference between the enjoyment of a bad work 
of art and that of a good one is in the work itself—and even critics 
disagree. The relevant point is that at least one of the assumptions which 
are fundamental to a large proportion of the experiments of the empirical 
aestheticians is not а self-evident truth. Й 


е 
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Another assumption, though questioned by such careful investigators 
as Valentine, is that the analysis of the aesthetic response to simple 
- stimuli can be utilized to throw light on those complex forms which are 
constracted from such simple elements. “Of course we shall find great 
changes in the effects of colours or lines when they are built up into 
complex arrangements such as pictures. But we may reasonably expect 
some of their most striking ‘апа characteristic effects to remain even 
then” ((4), p. 11). While this assumption, thus qualified by Valentine, is 
almost certainly true, that it is not self-evident or necessarily true is 
proved by thé existence of opposed views, Richards, who denies the truth 
of the assumption, holds the view that "the more simple-the object 
contemplated, the more varied the responses will be which can be 
expected from it” ((5), р. 9).1 

A more important and elusive though allied assumption is that the 
‘investigated characteristi¢ is the actual stimulus of the aesthetic response. 
In such an experiment as, for example, one which involves the use of 
Zeisung's ‘golden section’, where a relation is objectively isolated, the . 
assumption appears to Бе self-evident, though the element of association 
in stimuli apparently so isolated as single colours makes even such an 
assumption as this capable of doubt. A different kind of experiment 
..better illustrates the doubtful nature of the assumption. An extra- 
ordinary amount of labour has been direoted towards the analysis of 
minute variations from mechanical accuracy in the interpretation of 
music by solo performers of recognized efficiency and ‘artistry’ under 
controlled conditions. The perfection of the methods of phonography has 
enabled the most minute variations in pitch, time, and intensity of 
sounds to be accurately recorded and to be graphically represented for 
investigation(0,7,8). The question arises, however, аз to whether the 
beauty of the work or that of the performance of it is being investigated. | ` 
Volume гу of the Iowa Studies in the Psychology of Music includes a 
complete diagrammatic record of the First Movement of Beethoven’s 
' ‘Moonlight’ Sonata, as played by Prof. Philip Greeley Clapp. From the 
record every slight variation in time and intensity is apparent, and it is 
possible even to see how long the thumb is held down in the arpeggio’ 
passages. But does the beauty of the B&ethoven fragment depend on 
these departures from the precise relations indicated in the score? It is 
' ‘obvious that it neither does nor ĉan da. The same quality of interpretation | 


t Prof. Valentine’s comment on this view is “Even во (1f true), the more likely are they 
to include all the possible responses to a more Seas object, and во to help us to look out 
for these”. 
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can be applied to a work of any intrinsic quality, and any aesthetic value 
which the interpretation itself may have is distinct from the aesthetic 
interest which the work itself may arouse. Moreover, unless there is some 
common factor discoverable in the variations themselves, as there are 
common tendencies in the violin and vocal vibrato, such experiments 
. serve no possible purpose except to expose the nature and extent of 
personal idiosyncrasy. That there is any but a negligible degree of 
consistency even in the repeated performances of the same work by the 
_same artist has been demonstrated by the experimentalists themselves 
(00), рр. 342 вдд.). The mere fact that variation from the regular is a 
factor which influences aesthetic experience by its tendency to maintain 
and restimulate aesthetic interest is demonstrable without so elaborate 
an investigation. One does not need to measure the vayiations in the rose 
petal to know that roses would be of less permanent aesthetic interest if, 
in Robert Bridges' phrase, they were “аз similar in shape as all equi- 
lateral triangles" ((9), p. 289). 

One of the most valuable of the assumptions accepted as & basis for 
experimentation is that the developed judgement of taste is a cultured 
derivative from innate aesthetic tendencies in the child and, in a modified 
form, in primitive man. In the investigation of such innate tendencies 
and of the kind of influences which in general modify their development, 
experimental aesthetics has made a valuable contribution to the study of 
the aesthetic experience. 

There are two final assumptions, important because they are tacitly 
assumed by experimenter and subject alike, and accepted by child and 
adult, artist and psychologist, with unquestioning certainty. One is that 
the experience is always the same kind of experience, irrespective of the 
nature of the stimulus. This may be anything from a coloured surface, a 
rectangle, a musical interval or a group of rhythmic nonsense syllables to 
an incomparable work of art in any medium; the investigatiorf may be an 
analysis of the colour preferences of an infant or of the degree of porta- 
mente a singer employs in passing from one note to another; in all these 
and all such investigations it is always assumed as obvious that they are 
all directed towards the same ultimate purpose and, therefore, that the 
aesthetic experience is qualitatively constant. 

The second of these tacit assumptions is that the phenomenon which 
is ultimately being tracked down is that of beauty. Prof. Valentine’s book 
on empirical aesthetics is, for example, entitled An Introduction to the . 
Experimental Psychology of Beauty. The general acceptance of these 
assumptions is shown by the fact that no reference is ever made to either 
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of them. There is no question about the fact of beauty, and there is no 
mystery or doubt, in the general mind, about the fact of its ка mani- 
а, in situations of an infinite diversity. 


ПІ. CLASSIFICATION OF THE EXPERIMENTAL CATEGORIES 
In any aesthetic situation there can be only three elements: an object, 
regarded as constituting the aesthetic stimulus; a subject, stimulated into 
some kind of reaction; and the relation between them. As the investi- 


' gator can direct his experiment towards any one of these three elements, 


there are, therefore, three fundamental classes of experimental aesthetics. 
Kiilpe’s classification differentiates the experiments in respect to the 
relation between subject and object; if this scheme is used as a basis, and 
the objective and subjective classes are superimposed on this classifica- 
tion, it is possible thereby to obtain a complete analysis of all the possible 
kinds of experiment, because such a classification exhausts all possible 
elementa in the aituation. 

Кіре (10) exhausts the classification of the possible relations between 


i: ` subject and object by dividing the experiments into three categories. His 


first class is that in which the relation is that of impression (Hindrucks-. 
methode); his second i is that їп which the relation is that of expression 


. (Ausdrucksmethode); and his third-is that in which the relation is pro- 


ductive or manipulative (Herstellung). 

' In the first class thé experiment is directed towards the relative 
valuation of controlled stimuli in accordance with the degree of aesthetic 
satisfaction such stimuli appear to be capable of evoking. The second 
class is that especially used by Valentine, and is based on the subjective 
analysis of mental states which a specific experience tends to evoke in 
different subjects. From this claas, for example,-are derived all the 
experimentally produced data from which are deduced the hypotheses 
which formulate such influences as that exerted by association on the 
aesthetic experience. The third class provides material which the subject 
himself can control and manipulate for the production of an aesthetic 
end. The necessity of eliminating skill and specific knowledge, not only 
because they are essentially irrelevant factors but more especially 
because their presence disturbs the control of the experiment by -de- 
stroying subject equality, restricts the utility of this class of investiga- 
tion. It is, however, a valuable kind of experiment and one capable of 
considerable development, if sufficient caution is exercised in its control 
and in the analysis of the evidence furnished. 

It is obviously possible to extend this classification by grouping the 
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different kinds of ‘stimuli’ employed and by grouping the different kinds 
of subjects employed. There are four kinds of ‘objects’ available for such 
experimentation, and of these the fourth is a specific variety of the third. 
It is possible to use, first, a simple sensory stimulus, such as a colour, a 
line, а sound, a scent, or a surface intended to be touched. It is possible, 
secondly, to use two or more of such elements in controlled relation, as in 
experiments with musical intervals or linear relations. A point, sub- 
sequently developed, is that this class of experiments assumes that a . 
relation between two simple sensory elements or ‘fundaments’ may have 
aesthetic value, as the former class assumes that the simple apprehension 
of relatively isolated sentient experience may reveal such value in the 
fundaments themselves. An isolated sound, like the note of a flute; may 
be judged beautiful, and a relation between two sounds, a musical 
interval or ‘chord’ may be so judged and preferred to another interval 
in musical relation, though the aesthetic value of the sounds in isolation 
remain constant. Thirdly it is possible to use works of art as objective 
‘stimuli’, and, lastly, reproductions of natural phenomena, such as photo- 
graphs and-sound records. In these two classes the relations are, respec- 
tively, aesthetically purposed by the artist and achieved by Nature, and in 
neither case subject to experimental control other than that of selection. 

Logically this exhausts the possible objective variants, but the 
transient nature of sound as opposed to the relative permanence of visual 
art introduces a confusing factor into the psychological study of the art 
of music. Except where there exists the rare ability to extract any 
aesthetic satisfaction from a music score, and assuming, as is obviously 
true, that music is intended to be heard, music differs from the visual 
arts in that its presentation to the ‘subject’, the listener or the contem- 
plator, depends on an interpreter who is not necessarily and is but rarely’ 
the creator of the work. Thus, while the sculptor and the painter leave 
for posterity their own work for direct and immediate contemplation, _ 
the musician leaves but a record of symbols for future executants to 
reconvert into the sounds from which its aesthetic value has to be judged. 
Thus, a fifth class of objective data may be used, the records of 'per-: 
formed’ musical works, differing from the products of Visual art in that 
the interpretative modifications of the performer are superimposed 
factors in the valuation of the work. 

The true relation between the intrinsic value of a musical composition 
and its interpretation by a soloist or by an orchestra, or some other group 
of executant musicians, is clear if the same relation is sought in the world 
of the poets. Poetry, like music, may be recorded symbolically, but it . 
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differs in that the ability to read literary symbols silently, and to 
appreciate the value of what is read, is much more general than is the 
ability to read silently, and to appreciate by that process! a music score. 
But it would be absurd to pretend that the beauty of a poem depended 
on the inflection of the voice in reading or on any other quality incidental 
to its actual interpretation by a reader, or, as the Iowa School of empirical 
psychologists claim for a music score, that the written work is ‘only a 

, Schematic .reference' about which the interpreter weaves his own 
imaginative interpretation. 

It is possible to use the third and fourth ‘Glasses of obj ective material 
either in relation to a subject or group of subj ects, as the first and second 
classós must be used, or, their intrinsic beauty having been assumed, 
they may be ОНКО analysed for possible common and constant 
characteristics. * 





The final classification is that which is based оп the selection ог 
control of the subject. Here again it is easy to exhaust the possible , 
categories. The most valuable division is that of children and adults, and 
either may be 'non-selected', and therefore, if sufficiently numerous, 

à presumably normal or typical of general childhood or of the adult public; 

or they may be selected so that the group may represent a specific class. 

. The subjects may, for example, be of a given age, a given sex, or environ- 
ment, or standard of intelligence; the adults may be selected artists, 
performers, critics, undergraduates, trained psychologists, or what not. 

' [t may be permissible to represent this triple clasaification graphically, 


аз in Fig. 1.. , 


IV. TYPES ов HYPOTHESIS RELATED TO EACH OLASS, | 
` ‘AND THEIR VALUE 
It is neither possible in a paper of this scope, nor relevant to its 


purpose, to refer to more of the actual experiments than those which 
- illustrate this classification or which furnish data as to the kind of 
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hypothesis which is derivable from each of the classes. Typical of the 
Impression method, the method of differentiating controlled stimuli in 
relation to their relative aesthetic value as judged by their tendency to 
impress the subject, are the experiments of Еёг6 ал), Winch(2) Valen- 
tine (13), Bullough (14,15) and Martin (16), who have investigated the prefer- 
ences of children and adults in simple sensory stimuli such as colour and 
line. Similar preferences for specifically related stimuli in such concepts 
as rhythm, symmetry, balance, musical intervals and linear relations 
have been investigated by Myers(17), Valentines), Ethel Puffer(9), 
Tennant(20) and Lowery(al). The Expression method takes different 
forms, but the most obviously typical form is thatin which the subject 
is asked to express a reason for a stated preference, as in Prof. Valentine’s 
association experiments. Other interesting experiments, typical of this 
class, have been made by ‘Tennant(20) on colour contrast, by Bugg (22) 
on consonance judgement, by Cicely Parsons(23) on children’s interpre- 
tations of ink-blots, and by Feasey(24) on children’s appreciation of 
poetry. | 

What kinds of hypotheses have been or can be made from the data 
discovered from such investigations? And what is the relation of such 
hypotheses to thé fundamental problems of aesthetics? 

The first kind of hypothesis is that which relates to the problem of 
general aesthetic value, and a valuable hypothesis of this class is that the 
possibility of aesthetic preference tends to be accepted as a fact without 
. question. Irrespective of the nature of the objective stimuli employed, 
irrespective of the age or type of subject, whether child or adult, the 
possibility of evaluating such stimuli aesthetically in accordance with the 
degree of pleasure experienced in response to them; is a possibility which 
is invariably understood, and the question is regarded as a perfectly 
natural one. The very fact that this truth has, so far as I know, escaped 
special comment is significant, as further evidence of the general 
tendency to accept the assumption as so self-evident a truth as to be 
unworthy of comment. But, as has been previously suggested, the 
implied assumption is not a self-evident truth; nor is the hypothesis a 
negligible one. If the investigation were restricted to the first class of 
experiments, the hypothesis could be stated in the form of the proposition 
that A is intrinsically more beautiful or less beautiful than B (for it has 
already been assumed that the phenomenon investigated is that of 
beauty, and that the evoked experience is qualitatively constant). The 
reasonable consistency shown in the order of the ‘aesthetic preference’ 
of such stimuli as musical intervals or colours suggests the truth of this 
E 9-2 ` 
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proposition. But it is not the whole truth. It ignores the possibility that 
such quantitative differentiation may be determined, or at least in- 
fluenced, by subjective factors. 

The second class of investigation furnishes evidence of the existence 
of many such factors, which tend to influence and to modify the aesthetic . 
judgement. The most important work of ‘this class of investigation is the 
establishment of general principles of quantitative aesthetic interference 
by subjective tendencies or influences. Many examples of such generalized 
hypotheses may be found in the records -of relevant experiments. 
Prof. Valentine writes, for example, that “ Associations may occur with 
all persons at all stages of aesthetic culture, but & frequent use of them 
as the main basis of the appreciation of a picture. . .seems to be indicative 
of a low degree of aesthetic development, at least in this department of - 
art" ((4 р. 86). “Ifthe aesthetic experience*is to be enjoyed to the full, 
there must be no rude interruption in the course of the mental apprehen- 
sion of the object” ((4), p. 97). “Constant repetition generally produces 
boredom and disgust, except, perhaps, in the case of the very finest work 
of art” ((4), p. 112). This is an interesting hypothesis when brought into 
relation with the apparent paradox “Familiarity is an essential element 
of the idea'of beauty” ((4), p. 111). 

The hypothesis that the judgement of aesthetic value is modifiable 
by subjective, psychological influences suggests that no dbjective cha- 
racter can, alone, be accepted as evidence of beauty. As Kant expressed 
it, propositions of the form “All objects which have such and such 
qualities are beautiful” have no universal validity. Beauty can neither 
be created nor judged by reference to an objective formula; but any 
established hypothesis which generalizes the modifying tendency of some 
psychological or subjective influence is valuable knowledge to the 
aesthetician, the artist and the critic. Such a proposition as “No objects 
which have such and such qualities are beautiful” could clearly have 
universal validity, for though awareness of beauty can never depend on 
rational judgement, reasons as to why an experience is not beautiful may 
be deducible, and would be capable of general formulation in the terms 
of the principles which the second class of experimental investigation 
seeks to establish. 

The kind of hypothesis which can be evolved from the purely objective 
analysis of works of art has all the dangers of the first class of investiga- 
tion, that of the relative aesthetic value of general objective stimuli, with 
the additional dangers due to the fact that.art is but a department of 
aesthetics. The one quality common to all works of art is that they are 
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designed, in the sense that they are deliberately purposed and controlled.. 
Design, therefore, may be regarded as a constant quality of art, even 
when the element of form is least apparent, as in a landscape painting or 
a portrait. A genuine work of pictorial art, even though it achieve an 
apparent realism, is a deliberate composition, constructed as a synthetic 
unity from selected and modified elements from the artist’s experience, 
and can never be a merely mechanical and imitative reproduction of 
Nature. Music is.a structure of formally related sounds, and & musical 
composition must achieve formal unity. Both these facts are true of 
poetry too and, when translated into their respéctive media, are true of 
all arts. From Aristotle’s ‘unity in variety’ to Clive Bell’s ‘significant 
form’, this quality has been regarded as a characteristic, or as the 
characteristic, of objects regarded as beautiful, or at least of works of art, 
for it is difficult to find ‘significant form’ in Nature. But any attempt to 
postulaté any doctrine based on formal characteristics, or to define 
beauty or even a speqjfic art in terms of form, always fails and must 
always fail. They must fail because there is no such valid proposition as 
“Objects which possess such and such qualities are beautiful". To judge ' 
a work of art as beautiful, or successful, because it is consistent with 
some formal principle, is to make a rational and not an aesthetic judge- 
ment. Moreover, it is all too easily demonstrable that many works 
which have formal unity are not beautiful, and that relative aesthetic 
value is not proportionate to the degree of formal significance in art. There 
is a great deal more formalism in а patterned wall-paper than in a 
mezzotint by Frank Short, but a miraculously conceived formalism could 
never achieve an equal beauty. 

To say that the beauty of a work of art does not С merely on its. 
formal structure is not to say that its beauty is not influenced by its 
formal structure.' Lack of unity may destroy beauty, though alone it is 
not sufficient to create it. 

Paintings, poetry and music haye been used-in the second class of 
experiments, that is, for the investigation of the influences affecting the 
evoked experience of children and adults representative of many different 
environments. A most interesting and illuminating comment, incidental 
to Margaret Bulley’s experiments with pairs of pictures, similar in subject 
but of contrasted aesthetic value, was made by a boy ‘subject’. He said, 
“Tt is quite easy to choose. All that I think ugly I say are art, and all 
that I think beautiful I say are not art” ((25), Introd. p. viii). 

This frank confession summarizes much of the truth which the mass 
of evidence furnished by Miss Bulley’s and similar experiments tends to 
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confirm. The words “All that I think ugly” and “All that I think 
beautiful” perfectly express the spontaneous, individual and ‘noe- 
genetic’ quality of the aesthetic judgement and the existence of what has 
often been called the ‘intuition of beauty’. The comment. also expresses, 
however, the great divergence between, this innate ability which has 
created the universally intelligible concept of beauty, and the developed 
appreciative judgement of art. It is this modifiability of the aesthetic 
judgement which explains the impossibility of assessing aesthetic value 
of any but the simplest kinds of stimuli in terms of a generally evoked 
pleasure. 


That the appreciation of art demands both a general cultural develop- | 


: ment and specific knowledge and experience is evidenced by the extra- 
ordinary irrelevance which characterizes the influences confessed as 
reasons for the judgements. Reministent experiences and associations of 


a purely personal nature, however much they may be allowed to intrude - 


into an individual contemplation of a work of art, are obviously un- 
related to the beauty of the work or, to express it differently, to its 
general aesthetic value. Yet the results show that in the maj jority of cases 


the judgement is influenced by personal and irrelevant associations and 


prejudicial dispositions (85), Appendix т and. Supplement). | 
This may, to some extent, be due to the nature of the experiments, 


which sometimes ask for a reason or, when no reason is demanded, 


suggest that it may be offered. Valentine has observed the difficulty 
experienced by many of his subjects in assigning a reason for their 
approved choice, and the relative ease with which it is possible to explain 
disapproval ((4), p. 70). This is true, of course, because a genuine aesthetic 
„judgement is never a rational judgement but, as has already been shown, 
the truth of this does not deny the possibility of criticism. 
"Моге encouraging is the evidence, and it is considerable, that genuine 
aesthetic judgements do occur even with very young children. The child 
. who writes “There are lovely curves in it”, or a boy of six who writes 
“The sky is nice”, is making a genuine, unspoiled aesthetic judgement, 
very different from a preference made “because I like to play cowboys” 
(085), pp. 86 and 87). | 
The modifiability of the aesthetic judgement either as the result of 
purposive training or through the accidental influences of environment 
does not imply that a developed judgement (or a spoiled judgement) is 
consciously influenced. by relevant or irrelevant knowledge, but that the 
tendency to, find aesthetic satisfaction in specific situations is itself 
рашы; of change. 
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Finally, this class of investigation has shown that this modifiability is, 
in part, a natural development like growth. Evidence for this is furnished 
by the consistency of the ‘age-appreciation’ curves for children drawn 
from widely differing environments, evidence made more conclusive by 
the curious nature of the curve itself ((25), pp. 88 and 92). The group 
testing of thousands of children, from England, France, Cyprus and 
Japan, showed a consistent tendency for the appreciation curve to fall 
from about the age of six years to that of nine or ten years, and sub- 
sequently to rise. In one group only, where specific training had been 
given, the subsequent rise was consistent and rapid to the age of fifteen 
- years, but in this case, too, the same preliminary drop occurred. It has 
been suggested that this “decline in taste that is so marked as the child 
' grows older is probably due to the fact that the child is then outgrowing 
ite life of fantasy and imagination, and is entering into a phase of extreme 
realism when it is powerfully attracted by everything practical” ((25) 
p. 85). It is inevitable that the use of things and their causes and effects 
should tend, in varying degrees but increasingly, to divert the child’s 
interest from their ‘attractiveness’ and proportionately to replace an 
interest which has no utilitarian or rational significance. Unfortunately 
the original aesthetic tendency is not always fully revived. — . 

The third class of experiments, the productive or manipulative class, 
presents a fundamental difficulty of procedure.. Unless the materials 
supplied for manipulation are so simple as to restrict their capacity for 
aesthetic readjustment below the limit of usefulness, the influence of ` 
skill and experience enters to destroy the control of the experiment. A 
further difficulty is how to use the resultant products. How and by what 
criteria are they to be relatively evaluated? What evidence could they 
furnish sufficiently reliable for the deduction of any general hypotheses? 

An interesting experiment which went far towards a solution of the 
first problem was made by С. У. Mackenzie, who used as a medium the 
soft ‘rubber’ bricks employed in certain building operations. Hach 
member of a boys’ art class was given a brick and a number of simple 
tools, and told that there was a head inside the brick if he were capable 
of finding it. The results, which I saw, were of an astonishing variety, 
displaying deliberately purposed conceptions and considerable ingenuity 
in the adaptation of accidental results (26). The task showed that many of 
the actual difficulties characteristic of the actual craftsmanship involved 
in the art of sculpture had revealed themselves, a fact which must have 
influenced the boys’ subsequent attitude to sculpture, where these 
difficulties had been solved. While such experiments as this play an 
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important part in the training of the craftsmanship of an arb and inci- 
dentally influence the appreciative attitude to'an art, they afford little 
evidence of value to the aesthetician. An artist must be a craftsman but 
a craftsman need not be an artist. The relevant skills have to be acquired 
and the nature of the medium has to be mastered before the process can 
be made deliberately subservient to а specific end; and, when this degree 
of efficiency has been acquired, the end need not be an aesthetic one, nor, 
` when aesthetic, need it be successfully accomplished. In the stage of 
experimentation the interest inevitably is directed towards the mani- 
pulative process and activity, even, to a large extent, when the process is 
one of simple patterning. 

The difficulties and limitations of the manipulative and productive 
experiments are still greater in music, though the processes are equally 
valuable as training. Even in the most practised medium of all, that of - 
language, the effort to write poetry before the ability to make a rational 
and adequate expression in prose has been acquired may be useful 
training, but it can display little beyond the existence of individual 
differences in ability and aesthetic sensibility. Even a prematurely 
‚ developed creative ability and craftsmanship in a particular medium does 
not necessarily postulate the development of an appreciation of art 
values in other media, which demand for such appreciation a similarly 
developed experience.in the specific art itself or a ашыт degree of 
relevant knowledge. С 
У. Сомотовтом 

Empirical aesthetics has, therefore, a great value to the general 
aesthetician, but a restricted value. It can analyse, by the control of 
simple stimuli and by the employment of child subjects, the fundamental, 
undeveloped, genetic principles on which aesthetic development is based; 
it can establish, as generally true, the influences and tendencies which 
quantitatively control and modify this development and thereby provide 
useful data for aesthetic training; by an extension of this method it can ` 
supply the critic with norms which might help to explain in certain cases, 
the failure of a specific work to evoke aesthetic satisfaction; when a singer 
or instrumental soloist has ‘performed’, it can say exactly what has taken 
place and provide statistics from which possible consistencies in the 
interpretation of music could be analysed. But it can supply no single 
rule whereby the artist сай create that which is beautiful, and no single 
principle by which beauty can be judged. 

It is only the exclusive claims which have been binds for ‘exact 
aesthetics’: which makes the realization of its inevitable limitations 
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necessary. Itis. dificult to understand why such exclusive claims should 
be made for this science and for no other. Psychology does not claim that 
the concept of ethical goodness is the fantastic idea of some armchair 
philosopher or that the concept of truth is a nebulous hypothesis, yet both 
these descriptions have been applied to those theories of beauty which 
have not been evolved from the laboratory. Science is necessarily. re- 
stricted to the synthetic systemization of observable occurrences or, as 
in the case of psychology, to observable tendencies. Scientific laws and 
principles are generalized interrelations of observable events. Science can 
say what might be expected to occur under certain controlled conditions, 
because of the observable consistency of interrelated events, but it can 

‚ offer no reason as to why this should be so. An exact science is subject 
to the additional restriction of being limited to the use of measurable 
data, but this, its most exact particular, further illustrates the limitations 
of science, for all measurement is relative to some arbitrary, comparative, 
or merely convenient unit, or, as in the case of the measurement of value, 
to the degree of satisfaction relative to a specific end. As motives, ends 
and, therefore, values, have no place in a pure science, which ignores the 
use to which its conclusions are applied, the question arises as to what is 
measurable, other than in terms of value, in aesthetic experience. Any 
possible measurement as applied to objective data can be only in units 
of relative degrees of difference in some common attribute—as in the 
analysis of fluctuations of pitch in musical performance. Any possible 
measurement as applied to the subject or subjects can be only in terms 
of the expressed degree of pleasure evoked by the controlled stimuli. This 
is hardly ‘exact’ aesthetics, for it is dependent on a unit that is vague, 
inconsistent, and subject to the influence of non-measurable quantitative 
factors. It is, moreover, a unit which is applicable only to elementary 
simple sentience and which is meaningless when applied to any developed 
art form, for here recognized aesthetic value is demonstrably unrelated 
to a measure of popular preference. 

Notwithstanding the claims of the formalists and the hedonists, it is 
‘almost self-evident that beauty is indefinable in terms of objective 
characteristics or in terms of pleasure; yet, to be wholly comprehensible 
within the confines of an exact science, it must necessarily be so defined. 
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References (p. 135). 


І. Гутвороотюм А 

Іх а recent publication of the Scottish Council for Research in Educa- 
tion (2), in discussing the existence and nature of a speed factor among 
performance tests, I mentioned (on p. 41) certain further enquiries which 
I then hoped might be carried out by one of my students. The war has 
prevented this, and I am therefore writing this short note to report some 
calculations I have myself made, and the tentative conclusions I have 
come to, regarding the speed factor. 

‘The performance tests were those given to 443 boys and 430 girls by 
Dr А. M. МастееКеп (1), and were, in addition to a Binet test, the 
following: (1) Seguin Form Board, (2) Manikin, (3) Stutsman Picture, 
(4) Red Ridinghood Picture, (b) Healy Picture Completion II, (6) Knox 
Cube Imitation, (7) Cube Construction, and (8) Kohs Block Designs. The 
ehildren were all, or practically all, of those born in Scotland on four days 
in 1926, and they were tested individually when their ages were round 
about 10$ (ranging from 8:11 to 11:9 in the extreme cases). Age has 
been eliminated from all the correlations quoted below, by partial corre- 
lation. The performance tests were given in the above numbered order, 
at one sitting (the Binet test later on the same day). For the Seguin Form 
Board times only were taken, and in this test the child was incited to 
speed and had three tries to see how quickly he or she could finish. The 
other tests were scored on the quality of the product, but times were also 
taken (except in the Knox test), and usually moves were also recorded. 
Since almost all the children produced perfect scores in Stutsman, and a 
very large majority did so in Manikin, I used times and not scores for these 
_ tests in my analysis. For the other tests (nos. 4-8) I used the scores. 


1 With considerable assistance from Miss Gullen, Mrs Youd, Miss Mellone, Miss Murray, 
Mr Nandi, and Mr Lawley. 
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be “д” and ‘speed’ is indicated. The new variate 10 (Cube Gouno 
times) shows a higher saturation with speed in the girls than in the boys, 
the difference being of doubtful significance.! The boys’ diagram might. 
perhaps be taken as in agreement with the hypothesis that an urge to 
speed given in test 1 had died away in the later tests, but hardly the girls’ 
diagram. However, perhaps the most definite fact is that Cube Con- 
struction times (10) are only very slightly saturated with ‘g’, and that 
both the two first centroid factors together account for only a very small 
portion indeed of the variance of this variate, which is largely inde- 
pendent of both of them. 


Ш. Конв BLOOK DESIGNS TIMES 


To check all this I turned to the last test to be given, Kohs Block 
Designs, where up to ten different times had to be added to get the total 
time corresponding to the score, and I had caused this to be done and 
grids to be made before my attention was drawn to a peculiarity of the 
times in this case which made them quite unsuitable for my purpose. 
There were ten sub-tests of increasing difficulty, and it was Dr Macmeeken’s 
custom to stop the test if two successive sub-tests produced no score. The 
' total times therefore were for varying numbers of sub-tests from two to . 
ten, and an artificial correlation is thus produced between a low score and 
a short time, which by our convention we call a negative correlation. 

- Tt may very well be that children who are clever at making the Kohs 
Block Designs in exact imitation of the pattern are also quicker at it; 
but this positive correlation between ability and speed, if it exist, is here 
entirely overwhelmed by the above artificial correlation. The measured 
correlations between times and scores were (for constant age): 

Boys — 0:8124 

Girls — 0-8524 

The situation was further complicated by the fact that there were 
time limits, which were often reached, for each sub-test, and the compli- 
cation was so great that any attempt to arrive at a ‘true’ time (by, say, 
adding the time limits for the sub-tests not attempted) had to be abandoned ' 
ав quite out of the question. 


1 Tt ia difficult, if not impossible, to test the significance of centroid loadings acienti- 
fically since guessed communalities are used. But a comparison of the present diagrams for 
boys and girls with one another, and with the figure given in (9), р. 39, 'gives some idea of 
the accuracy of placing of the dots. 
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IV. Two sPEED FAOTORS 

I now returned to the Cube Construction test data, lest on investiga- 
tion any difficulty of the same sort should be found there. This test was in 
three parts, separately timed, and these three times had been added 
together to give the times used as a variate. As, however, in practically 
all cases the child had tried all three parts of the test and had been given 
a score and a time for each, the above difficulty due to breaking off in the 
middle of the test did not occur. But it is a striking fact that the Cube 
Construction test data showed no correlation between times and scores, 
holding thus an intermediate position between the Manikin test on the 
one hand, where that correlation is positive (+0-3), and the Kohs test 
on the other, where it is negative (—0-8). It seemed possible therefore 
that the Cube Construction test was an example where the true positive 
correlation between ability and speed was exactly balanced by a false 
negative correlation, produced in some more insidious way than the 
obvious one observed in Kohs Block Designs, and it is my present 
opinion that this is indeed the case. There are, it would seem, two 
influences making for short time, even when the whole test is carried out 
by every child. The one influence makes one child soon get the correct, or 
‚ at least а very good, result. The other influence makes another child soon 
satisfied with any result, even a bad one. 

In tests (1) Seguin Form Board, (2) Manikin, and (3) Stutsman the 
task was easy and the great majority of the children accomplished it 
` perfectly, though at different speeds. But in the Cube Construction test 
the task was difficult and the performances of the children produced 
scores spread over а wide range. In those first three ‘easy’ tests the former 
of the two influences or factors is at work almost alone. In the difficult 
test both factors are at work. Some children get short times because they 
are quick at putting the cubes correctly into position. Others get short 
times because they are easily and quickly satisfied with a poor shot at the 
task. If this surmise is correct, it seems to follow that times can only be 
useful data if they are all times for performing correctly, or at least nearly 
correctly, the task set. Times for performing a task with varying degrees 
of correctness spread over.& wide range seem to be a complex variate of 
little use in practice. 
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I Гутворостовх 


Most of the work described in this paper was undettaken at the sugges- 
tion of Prof. James Drever; the main original purpose was an attempt to 
find means of enhancing normal powers of dark adaptation. Two lines of 
approach seemed possible: (1) through preliminary stimulation of one or 
both eyes with coloured light, following upon some unconfirmed results 
reported by other investigators and discussed in the present. paper; 
(2) through supplementing the diet with vitamin-rich substances, as 
described in many studies of abnormal cases; it is hoped to describe this 


t Based in part on a paper read before the Scottish Branch of the British Psychological 
Society, Glasgow, March 1941. . 
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yu in a second paper. The original plan was later partly abandoned and 
partly expanded to cover a number of cognate topies, which are discussed 
in the present рарег or elsewhere. 


1 


П. APPARATUS AND TEOHNIQUE 


Perhaps more than any other perceptual situation, dark adaptation 
must be regarded as susceptible to influence from the apparatus and 
mode of observation employed. This point will be fully discussed else- 
where, but meanwhile it should be remembered that the form in which 
results are here presented is largely determined by the Е. 
conditions, and is not necessarily ideal. 

Throughout, dark adaptation has been measured in terms of readings 
on the adaptometer devised and described by Nagel(s). In essence this 
consists of a light-source illuminating a milk-glass test-field from behind, 
Light intensity is controlled in two ways: (1) by the interposition 
between the source and the field of one or more of three reducing plates 
each of which cuts down the intensity to one-twentieth of previous value; . 
this arrangement gives four ‘levels’ or ranges of intensity, corresponding 
points on which represent light intensities in the ratio 8000: 400: 20: 1. 
(2) Continuous gradation within each range is obtained by means of в 
diaphragm, controlled by a handle which can be operated either by the 
subject or by the experimenter, The instrument is so arranged that the 
four ranges of intensity overlap to a certain extent. Thus, it is possible, 
by putting in another plate, further to reduce to one-fifth of its own 
value an intensity corresponding to the starting-point of the next range 
of intensities. This is a characteristic of the instrument which may have 
its effect on results, particularly since one of these overlaps coincides 
closely with a commonly observed point of inflection of curves of adapta- 
tion. The total range of effective intensities given is not less than the 
ratio 10% ^1. A scale, illuminated from below with red light, allows the 
experimenter to take readings without in any way interfering with the 
subject’s dark adaptation. 

All observations were made in a light-proof room with walls painted 
dull black. Except an a very few occasions, sessions took place between 
2 and б p.m., lasted for 2 hr. (or a few minutes more or less), and followed 
10-15 min. light adaptation to illumination from a 100 У. blue daylight 
bulb reflected from a matt white surface. The reflector, which was 
constructed by Mr W. Fulde, of the Heriot-Watt College, Edinburgh, was 
made of cardboard supported by wooden struts, and was approximately 
parabolar in section, the interior dimensions being: height 18 in., width 
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25 in., depth 14 іп. An adjustable wire cradle supported a cardboard 
lamp-shade containing the 100 W. lamp and pierced with holes to allow 
for ventilation and reduce temperature. The subject’ в chin rested on a 
pad of sponge rubber mounted on a wooden block, in such a way that 
the reflector entirely covered the field of vision. The illumination ob- 
‘tained varied somewhat at different points on the surface; in the portion 
normally covered by the subject’s gaze it ranged between 35 and 45 fic. 
This reflector combines ease in handling and cheapness with a minimum 
of discomfort for the subject. (In the earlier stages of.this work’ a 
similar but simpler device of white paper mounted on boards was used.) 

Originally it had been intended to study mostly monocular adapta- 
tion, but since the subjects reported some degree of discomfort under 

' these conditions binocular observation was substituted. Another change 
which was considered desirable was to reduce the test field from its 
original form of a disk 4 in. in diameter, as it was found that when this 
was used idioretinal light caused considerable confusion. Accordingly a 
disk of light 1 ір. in diameter was substituted, and it was found that. 
greater confidence resulted. Since it was desired to study peripheral 
adaptation'only, and to exclude any element of form perception, it was 
not practicable to use a field of more unmistakable shape, such as the 
triangle used by Allen & Dallenbach (1). 

As finally arranged, the test field subtended a retinal angle of about, 
6°, and was displaced nearly 40° from the fovea. To ensure constancy in 
this latter respect, the subject fixated:a spot of red light about 1 mm. in 
diameter, placed at eye-level. The handle controlling the diaphragm was 
operated by the subject, the instructions being to reduce the intensity 
until the test field just disappeared, and then to increase it until the light 
was just visible. This second point was taken as threshold value. In cases 
of doubt the subject was permitted to check his setting by further 
adjustment. Readings were generally taken at 5 min. intervals during 

. the first hour and at 10 min. intervals during the second hour, though no 
attempt was made to adhere rigidly to this plan. Longer intervals were 
used during the second hour because it was found that at this stage the 


` subjects experienced considerably greater, difficulty in setting the 


field at threshold, and consequently took longer to do so. Time values - 
quoted, howéver, always refer to the time at which the test light was 
switched on. 

All the experiments were ‘carried ak with two subjects, alternating 
as experimenter: · 

A. Miss Florence MacNeill, research student and part-time assistant 


H 
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in the ем of Psychology, whose walling co-operation is gratefully 
acknowledged, and 

B. The present writer, lecturer in а: in the University of 
Edinburgh. 

Subject A has normal vision; subject B has congenital amblyopia of 
the left eye. 

Following Nagel’s practice, results were generally dealt with by 
drawing curves in which'the ordinates represent reciprocals of threshold 
intensities (in the present case logarithms of reciprocals). These produce 
a rising curve, representing increase in sensitivity. Enhanced dark 
adaptation, if and when it appeared, would accordingly be seen as a 
further rise in the course of the curve. I have consistently interpreted my 
results in terms of logarithmic units, since most, investigators are now 
agreed that this is desirable as being in accordance with the general 
response characteristics of the organism. A fuller consideration of the 
whole question of recording and interpretation of results will be given 
elsewhere. : 

Since differences oceur both in rate of adaptation and in what may 
be termed its ‘extent’, i.e. final value of threshold stimulus intensity, it 
seems desirable to note both. Hatent is here measured in terms of 
‘maximum level reached by a smoothed curve of adaptometer readings 
during a 2 hr. period, excluding rises at the end due to a single high 
reading. Rate is measured in terms of minutes taken for the smoothed 
curve to reach a given level’ or levels of sensitivity corresponding to a 
stated number of logarithmic units above the initial intensity of the 
adaptometer light. As mentioned later ($ V (4)), this smoothing of curves 
is not an entirely legitimate procedure, but it is useful or even unavoid- 
able if one wishes to note results in the way just described. ' 


ПІ. Dark ADAPTATION FOLLOWING PRELIMINARY STIMULATION 
(1) The work of Kravkov and Semenovskaja 


As noted in $1, the immediate stimulus to the experiments here 
described was the results of an earlier series of investigations, those of 
'Kravkov and Semenovskaja(5,6,9). Since the last of these papers 
provided the starting-point of the present study and since it is somewhat 
inaccessible to readers in this country, a brief account of its main features 
may be given here. 
In the earlier papers(5,6) it was claimed that monocular sensitivity 
in the dark-adapted state was enhanced by stimulation of the other eye, 
х 10-2. 


140 — „Dark adaptation with coloured light 


either before dark adaptation commenced or during its progress. The 
instrument used was devised by Kravkov, and may be described as a 
simplified form of the Nagel adaptometer. Three subjeots took part in 
. Semenovskaja’s experiments(9), all female, with normal vision, and 
between the ages of 21 and 27. ` 
In general, the procedure was -to stimulate one or both eyes with 
white or red light of 250 or 75 lux (about 23 and 7 f.c.) reflected from a 
white surface. A period of dark adaptation of approximately 2 hr. 
followed, readings being taken at intervals of from 3 to 15 min. Each 
subject carried -out two or (usually) more sessions under each set of 
conditions. The results are presented in thé form of (a) tables averaging 
the results for each subject separately, and (b) curves, in which the 
results for all three subjects are pooled. The results are quoted in units 
proportional to reciprocals of successive threshold intensities. Especially 
"when presented in graphical form they show a very marked enhancement 
-of adaptation (a) with preliminary red as compared with preliminary - 


Table 1. Summary of results obtained by Semenovskaja (9) with and: 
without preliminary stimulation with light of 250 luz. - 


Sensitivi 
M4 
Conditions 4% 10 in. Maximum At 120 in. . 
Preliminary réd 4-90 5-08 | 2 6904 
Preliminary white | 4-03 5-50 5-08 
No preliminary 426 4-97 4-15 


white stimülation, and with both as compared with sessions in which no 
preliminary stimulation was given; (b) following stimulation with light 
of 250 lux (of either colour) as compared with light of 75 lux. The differ- 
ences are particularly marked for binocular adaptation. 
As presented, these results are very striking. Sensitivity values are 
, plotted on an arithmetic scale, and in order to allow all three curves to be 
plotted on the same axes in manageable proportions, units have to be 
* chosen in such a way that the ‘normal’ curve seems hardly to rise at all, | 
while the curves for preliminary stimulation soar far above. If, however, 
the curves are replotted on a logarithmic scale, in the same way as those 
in the present paper, the differences are seen to be very much less striking. 
A summary of some of the results is given in Table 1. Each figure is an’ 
average of the results of all three-subjecta. 
, The actual figures of course depend on the characteristics of Kravkov's 
' adaptometer, and on the whole they range somewhat higher than those 
obtained in my own series of experiments. It is interesting, however, 
that the initial'values (not, here ‘quoted) are very similar to those ob- 
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tained under comparable conditions by my subject A, who falls within 
the same ‘category as regards age, sex, and visual characteristics. This 
would suggest that Semenovskaja’s subjects appear'to have achieved a 
somewhatfurther degree of adaptation. 

(2) Experiments on adaptation following simulation with red light 

Even logarithmic plotting, however, leaves an impression of marked 
enhancement of dark adaptation following preliminary stimulation with 
either red or white light. (A brief discussion of this phenomenon is given 
in §V(2).) It was accordingly decided to attempt to confirm these results, 
either in detail, or, if this should prove impossible, in a more general way. 


Table 2. Adaptation with and without preliminary red stimulation 
(Numbers in brackets indicate order in which the sessions were taken) 





р Maximum sensitivity attained 
С —— m! 

Conditions Subject А’ Subject B 
No preliminary 

18 session 447 4-30 

2nd session 445 4-37 

3rd session 451 446 
Preliminary red 

Туре (a) 4-50 (2) 4-36 (2) 

Type (5) 4-43 (1) 4-42 (3) 

Type (c) 4-48 (3) 4-37 (1) 


Various types of red stimulation were tried: 

(a) А white surface, as described on p. 138, viewed through red 
spectacles. For subject А a 40 У. white milk-glass bulb was used; for 
subject B a 100 W. blue daylight bulb. Semenovskaja's method was of 
this type. 

'(b) The same surface, illuminated by а 25 У. red Osram lamp, and 
viewed directly. 

(c) The red-illumined surface, as in ($), viewed through red spectacles, 
as in (a). . : 

Each subject did one set of observations with each type of red light, 
and by way of control, three sessions ‘without preliminary stimulation'— 
except for 5 min. adaptation to the general illumination conditions of the 
test-room, which was lit with an ordinary 60 W. opaque bulb about 7 ft. 
above the floor. This represents a slight departure from Semenovskaja’s 
practice, which involved 50 min. preliminary adaptation to a given 
illumination, but the completely negative character of my results makes 
it plain that the small differences in technique described are unlikely to 
have been of significance. 

Table 2 summarizes the results of the sessions with and without 


°‹ 


oO 


142 ` 


ee —— 


———— elses "pea Arwororyord qa 


^ Armud ou Ls Lu eum 
‘goAmo eSereay “9437 pet чут uomv[nums £xsurunpeid quoy pue чур uopeydeps xieq ‘т "Я _ 
‘g wofqng "V 309418 
- — (gosnurur) өшү, ‚ (eagna) eur, 
06 09 0£ 0 . Ql 06 09 - 0€ 9 i 


€ me oe 


7 —- 








un 
S 6% B 
à 
o£ oe =. 
| g 
S£ B 
$t & 
я 
Op 0-# d 
с.р ey 
05 * 0% 


< l ї 


Вовл8 SEMEONOYE 148 


preliminkry red stimulation. That по effect was produced by stimulation 
with red light is still better seen in Fig. 1,1 in which the results for all types 
of red stimulation are averaged for each subject, and compared with 
average curves for the sessions without preliminary stimulation. 


(3) Experiments on adaptation following interruption with red light 

A further variation of the same technique was tried as follows: 
Following 15 min. light adaptation, the subject was dark-adapted until 
adaptation seemed virtually complete; this took 75-80 min. Ten minutes 
stimulation with red light was then given, and a farther series of readings 
taken during the remainder of the usual experimental period; this 
amounted to 25-30 min. The results are summarized in Table 3. і 


“Table 3. Summary оў adaptation results before and after 
interruption with red light of two intensiites 


я 30 min. immediately Period following 
ке ‘preceding interruption interruption 
tensity Se eee Se 
` of red Mean Final Initial Mean Final 
Subject  hght sensitivity ^ reading reading sensitivity reading 
A 50 4-36 --0-039 437 , 434 ^ 43740020 ` 4:35 
A 1 4:97 +0044 4:35 4-28 4-23 4-0-078 4.24 
В 50 4-42 --0-063 4-55 4-20 4-39 +.0-064 4:43 
B 1 4-38 +0070 , 4-52 4:47 4:40 +.0-078 4-49 


Since adaptation was in general still proceeding during the 30 min. 
preceding interruption, direct comparison of the dispersion of sensitivity 
measures before and'after interruption cannot be made. It is interesting, 
however, that in three cases out of four this dispersion is as great as or 
greater than that caused by the series of rising readings in the fore-period. - 
This fluctuation is in agreement with the observation of Lythgoe & 
Phillips 7) that any change of conditions during an experimental period 
brings about irregularity of readings. The other facts that emerge are that 
the drop in sensitivity caused by the interruption is small, and that after 
about 30 min., if not before, dark adaptation has nearly if not quite 
reached its former level. No significant or regular difference seems to 
exist between the effects of the two intensities used. 


(4) Conclusions regarding preliminary stimulation 
General conclusions from all these experiments seem to be as follows: 
(1) There is no evidence of the enhancement of dark adaptation through 
stimulation with red light noted by Semenovskaja. (2) A certain іт- ` 


1 In all figures ordinates represent logarithmic ‘ pean Lis нае 
mum intensity of the adaptometer. 
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provement in sensitivity, corresponding to ordinary dark adaptation, 
does, however, occur during such stimulation. In other words, adaptation 
to some extent takes place under these conditions. As will be seen from 
the initial portions of the curves in Fig. 1, this occurs more rapidly than 
in the presence of even fairly dim diffused artificial light, and the results 
in Table 3 show that the loss in sensitivity ensuing from stimulation with 
тей light while in the dark-adapted state is relatively small. | 


ТУ. Dark ADAPTATION DURING CONTINUOUS STIMULATION 


` The above conclusions led to the study of the main subject of this 
paper: how far it is possible to achieve normal dark adaptation during 
continued exposure to coloured light. This is a matter of considerable 
practical interest, and in order to obtain information on conditions which 
might conceivably occur in practical situations, two different types of 
light stimulation were tried, neither being that of the previous experi- 
ments: (1) diffused coloured light of various intensities, from a source 
above and behind the subject, and (2) ‘point’ lights from an ‘Ever-ready’ . 
cycle lamp, placed in the subject’s field of vision, in a position approxi- 
mating to that of a motor dashboard. In all cases the light was kept on 
throughout the session, but was switched off to enable the subject to 
make settings on the adaptometer. 


(1) Diffused light 

Two colours were originally used in the first series of experiments— 

the red lamp already used in the experiments described in $ ТП (2) and (3), : 
and a similar blue lamp. The intensity of the stimulating light was 
‘varied, as.in the case of the ‘interruption’ experiments, by means of a 
theostat, the extremes being in each case in the ratio 50:1. These 
intensity values are of course relative to one another only for a parti- 
cular colour; i.e. intensity ‘50’ (the maximum intensity for each lamp) 
for the red light had not the same brightness or illumination value as 
intensity ‘50’ for the blue. The relations of the various intensities of the 
different coloured lights is discussed below, and in §V (3a). Later, one 
subject (B) did a series of three sessions with orange light. 

Detailed results are given in Table 4 below. In Fig. 2 curves of 
composite results for each subject are shown. These represent the average 
of results obtained with two intensities (‘50’ or ‘25’ and '17) for subject 
A, and with three (“50’, ‘10’ and ‘1’) for subject B. The two sessions with 
blue light of intensity ‘1’ (see Table 4) are themselves averaged in 
obtaining subject А’в curve for blue, and the anomalous result obtained 
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in one of the sessions with red light of that relative intensity is omitted. 
This result, noted in square brackete in Table 4, was obtained from a 
session which took place after a break of about 7 weeks during the summer 
vacation, during which time no experiments were carried out. Effects 
of practice, or lack of practice, were also observed in other connexions, 
and will be discussed elsewhere. For a time I also thought that subject 
B's results for orange light might have been affected by the fact that 
these sessions took place at & different phase of habituation to the test 
situation, but the results for red light noted in Table 4 are almost 
identical with those of the first 2 hr. of a prolonged session with red light 
of the same intensity (‘60’)—described in another рарег(10) and not 


Table 4. Extent and rate,of adaptation during continuous stimulation 
with coloured light. Rate measured in minutes to reach sensitivity 
levels 2, 3 and 4 


Extent Rate 
Colour Relative —,———— ———————À ра 
intensity Subject А Subject В Subject A Subject B 
= ight 

Red 50 440 4-25 0 4- 8-25 6- 9-46 
10 — 428 — 6-11-26 

1 [4:39] — [4- 9-33] — 
4-01 441 4— 8-16 4- 8-19 
Blue 60 — 418 — 4-11-54 

25 4-32 — 4-15-29 — 
10 — 4:13 — 4-11-40 
1 4-64 4:31 4-11-18 5-11-27 

4:66 — 3—11-19 — 
Orange 50 — 4-38 — 6-10-30 
10 — 4-43 — 6-10-24 
1 — 454 — 5- 8-17 

Point lights 
Red 460 44 4— 9-18 5-11-28 
Green 4:38 4:31 4-10-30 6-12-47 
Yellow 438 4-20 4-10-33 6-13-53 
Ordinary conditions (average) 

5 441 4- 8-17 5-10-22 


included in the table—which took place much closer in time to the: 
sessions with orange light. ^ 

Without particularizing for the present, it may be said that extent and 
rate of adaptation show a good degree of inverse correspondence with 
intensity of stimulating light of a given colour. 

Comparing the curves, however, it will be seen that both subjects 
show the same slightly better degree of adaptation with red as compared 
with blue light. It willfurther be seen that B's results with orange show 
still more complete adaptation. These results provided. something of a 
surprise, since the red and orange lights were considerably brighter than 
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‘dark’ being defined, as in Warren’s Dtctsonary of Psychology, as “cha- 
racterized, by low brilliance, low illumination, or low brightness". With 
this definition, then, one can legitimately speak of dark adaptation as 
occurring during conditions of incomplete darkness or low illumination, 
such as those described in this paper. Besides being regarded ag a process, 
dark adaptation may also be considered as a state, complete dark 
adaptation being the end-state corresponding to maximum retinal 
sensitivity. Considered in this way, there can be objection to the concept 
of fluctuations in the dark-adaptation process, or that of falling off 
towards the end of an observation period. My experiments have yielded 
instances of both these phenomena, the former in almost every session, 
however short, the latter only occasionally, and not to the extent noted 
by Kravkov & Semenovskaja ((6),(9), and see Table 1). In fact, as noted 
elsewhere(10) it was found thet subject В was able to maintain dark 
adaptation unimpaired for a period of at least 6 hr; and there seems 
no reason to believe that this should not apply to any practised observer. 
A full discussion of this and other subjects raised in this section will 
appear in another paper. 

Following the definition дора. therefore, the безд discussion is 
not primarily concerned with theoretical considerations which might 
furnish a physiological explanation of the phenomena observed. A 
certain amount of fairly convincing interpretation on a psychological 
basis may however be put forward. 


(2) The effects of preliminary stimulation 

Such classical authorities as Aubert and Nagel are quoted (by Allen 
& Dallenbach (1) and others) as expressing the view that dark adaptation 
'' is facilitated by the occurrence of light flashes, a fact which they claim 
‘can. be readily verified in ordinary experience. Although this claim lacks 
experimental confirmation, there is a sense in which such facilitation does 
seem to take place, since, as shown by Allen & Dallenbach (1), Suchman & 
Weld(i1) and others, temporary decreases in sensitivity caused by the 
interruption of the adaptation process by means of light flashes are 
compensated in such a way that the curve catches up, as it were, on . 
itself, so that the time taken to reach a given level of sensitivity is the 
same as № would have been had no interruption occurred. This would 
explain the crossing of the curves of adaptation with and without 
“preliminary stimulation’ (see Fig. 1), but there appears to be no evi- 
dence, other than the results of Kravkov and Semenovskaja, of dark 
adaptation proceeding so much further following any sort of stimulation 
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of different colours. It is suggested that in addition to relative visibility 
factors certain affective influences must be taken into account. 

5. Throughout the investigation stress has been laid on the psycho- 
logical aspects of the dark-adaptation process; i.e. the subject’s experience 
of the test situation. It is shown that in addition to variations in extent 
and rate of adaptation, individual differences occur in respect of the 

regularity of Из course. Results may also be а affected by, 
practice and dii day-to-day variation. 


r 
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I. INTRODUCTION 


We described in an earlief рарег(1) a method of inducing paramnesia 
under experimental conditions. It was shown that visual material given 
under hypnosis, and associated with post-hypnotic amnesia, evoked a 
paramnesic variety of recognition when given on the following day in the 
waking state. These experimental paramnesias closely resembled the 
states of consciousness commonly associated with incomplete or arrested 
recognition. It was suggested that they threw some light on the origin of 
paramnesia in daily life. NS 

We stated in our earlier paper that odours as well as pictures were 
used in the experiment. Odours were chosen in preference to auditory or 
tactual stimuli largely on account of the frequency with which they are 
said to be associated with paramnesia in daily life. We anticipated, of - 
course, that it would be more difficult to obtain conclusive results with 


1 Lately Rockefeller Research Fellow at.the Cambridge Paychological Laboratory. 
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always recorded. In some cases, additional presentations of the stimuli were given at 
the end of the series. An interval of 2 to 4 min. was allowed between each stimulus. 
Responses were taken down verbatim. - 

In the case of one subject (M), each session was conducted by a different experi- 
menter. Dr J. M. Blackburn, who kindly presented all the material for recognition on 
the third day, had no previous information about the construction of the test series. 


ш. RESULTS 
(1) Subject W 


The responses given to Series 40 during Waking Session I will be 
considered first; then those given to Series BO during the Hypnotic 
Session; and lastly, the reactions given to the three sets, 40, BO, and 
CO, during Waking Session II. 

Waking Session I. Series AO. One of the three odours was correotly ` 
named. One was described carefully, and а possible name suggested. One 
gave rise to a definite paramnesia, in the sense in which this term has 
been defined in our earlier paper. It was not of course conditioned by our 
hypnotic procedure. 

AO, 1: Nitrobenzene. “I should вау nitrobenzene. Partly because it’s slightly 
different from prussic acid, and partly because I didn’t think you'd use prusaio acid |” 

AO, 2; Valerian. “Can’t get it. An oil of some sort. Smells rather heavy and 
sweet. I seem to have smelt it before but can’t trace it down to anything.” 

AO, 3: Aniseed. “Smells a little like some of the things they mix for cough 
mixtures—don’t know what it is. It’s something dissolved in aloohol. Is it chlaro- 
dyne?” 

The odours were then given again and the subject told their names in 
the usual way. He accepted all without question. 


Hypnotic Session. Series BO. The following. responses were given to 
these three odours: - 


BO, 1: Capronic acid. Don't know. Something sour....Can’t say. Some sort of 
cheese or something." 

BO, 2: Creosote. “ Don’t know what itis. It smells like a chemist’s shop. . .form of 
antiseptic sort of stuff. Smells spicy, rather.” 

ВО, 3: Thymol. “Smells rather like the second, but rather heavier. A little bit 


‘like oil of wintergreen—but not quite.” 


The odours were given a second time together with their respective 
names, and the post-hypnotic suggestions of amnesia were given as 
described. 

Waking Session II. The responses given during Waking Session II to 
Series CO, AO, arid BO will be considered separately. 
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Series CO. One of the six odours was recognized and given its correct 
name. Three were described in detail and possible names tentatively 
suggested in each case. This naming was of a trial-and-error character, 
obviously based on analogy. One odour was correctly treated as a 
member of the general class to which it belonged and aroused some 
recognition. One odour elicited a distinct paramnesia—in the sense of an 
impression of familiarity with inability to recall the required name. 

We may give some illustrations of these responses: 

(8) CO, 4: Camphor. “Camphor, isn’t it?” 

(3) OO, 2: Juniper. “Smells like pure resin—generally tarry, resinous. Pine idea 
—like a pine shampoo. Anthracene?” 

(12) OO, 6: Verbena. “А citronish sort of smell—probably citric acid. Very lemon 
smell. Smells rather sweet.” 

(10) CO, 5: Perfume. “A common or garden scent of some kind. I don’t remember 
the name. Í think it must be fairly popular. I’ve smelt it quite a lot before.” 

` (1) CO, 1: Vanilla. "Can't trace it. I can’t get the name. It’s the smell of a 
certain kind of chocolate—an essence of something." 


Series АО. One of the three odours in this series, nitrobenzene, was 
correctly named and related to the actual session on which it had been 
given. Recognition was rapid and complete. One of the odours waa said 
to be "like aniseed” when it in fact was aniseed. It was not said to have 
been given on an earlier session. Recognition was thus incomplete, since 
reference was not specifically made to the earlier presentation. The third 
odour gave rise to a response with obvious paramnesic elements. The 
subject thought it unlikely that he had been given this stimulus on the 
first day of the experiment. These three responses are given in full for 
purposes of comparison with those to the odours given in the Hypnotic 
Session: 

(2) 40, 3: Anteeed. “Rather like aniseed. Smells like some form of medicine— 
& spicy sort of smell.” 

(7) AO, 1: Nitrobenzene. “Nitrobenzene: the first on Monday (the first day of the 
experiment). It always reminds me of furniture polish of a certain sort." 

(9) AO, 2: Valerian. “One I’ve smelt recently. No, I don’t think on Monday—it 
may have been. І can’t name it,” 

These three odours were given again at the end of the whole series and 
the subject was told their respective names. He then recalled that the 
aniseed had been given on the first day. He also recalled the name 
‘valerian’, but had failed to associate it with the requisite stimulus. 


Series BO. The three odours in this series gave rise to responses of a 
distinctly paramnesic type. The paramnesia was quite immediate in two 
cases, but rather less so in the third. 


+t 
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(2) Subject M 
‚ We shall consider in order the responses given on the three successive 


sessions of the experiment. The responses made on the third day- during 
Waking Session If are given in full. 

Waking Session I: Sertes AO. This subject tesponded in a very full 
*and discursive manner to all three stimuli. We quote extracts from his 
accounts of each odour: 


AO, 1: Nttrobenzene. "Burnt almonds. Reminded me of all the ways of esting 
almonds, particularly of esting them in Germany.. . . Also of war gas.. 

40, 2: Valerian. “Reminded me of an operation on my foot. Heat of the room 
and ой put on my ро I remember the nurse behind me telling jokes and the surgeon 
being irritated.. . 

AO, 3: Aniseed. “I think it is used by dootors to make "medicines palatable to 
children.. . . Doctor arrived by car to treat me for scarlet fever. Eaten sweets called 
gob-stoppers. . .lasted through long cinema performances... .” 

There is nothing of note in these responses other than their prolixity. 
Certain of the reminiscences, however, appeared again during the 
recognition test on the third day. 

Hypnotic Session: Series BO. The responses made by this subject 
under hypnosis are given below. It will be recalled that hypnosis was 

. moderately deep. : 

ВО, 1: Capronic acid. This stimulus called forth a dramatico reaction. The subject 
uttered in a very solemn tone of voice the phrase: “Just Leichengift." When asked to` 
explain what he meant, he became very agitated and started to talk rapidly in a low 
voice. We were able to detect the words: “ Leichengift—it is the smell of dead soldiers.” 
He then described an experience which he had undergone during which he had been in 
contact with corpses in a state of putrefaction. We believe that this experience was 
genuine, though we have no definite evidence on the point. 

BO, 2: Creosote. “Reminds me of the operating theatre and all the volatile odours 
one has ая iiis steam, water-bandages...light from the globe; noise from the 
sterilizing ap 

BO, 3: жю «T couldn't tell you what it is but I'm sure we use it when we have 
sprains. . . when you have a strained ee running too hard. It jaa be & burn 
dressing too.” 

- "None of these three odours was identified by name, though all 
seemed to possess a, striking redintegrative value for this subject. The 
reaction to the first was especially interesting, and, as will be-seen, had 
repercussions on the recognition test the following day. As usual, the 
three odours were given a second time during hypnosis and the e 
was told their names. 


Waning Sesston IT: Series CO. One of the six new stimuli was named . 


А 
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correctly. Three could not be named but gave rise to redintegrations of 
the general type described. One was confused with an odour given during 
the first session, and one gave rise to a definite paramnesia. Some 
extracts from our protocols will serve to illustrate these different types of 
reaction: 

(8) CO, 4: Camphor. “І am sure I have smelt that before. It is camphor. It is 
something that played a large part in the first years of growing up...’.”” 

(1) 00,1: Vanilla. “That reminds me of a certain sweet we used to eat as 
children....I can remember the colour of the sweets. They were pink or blue and 
smooth as an egg.. .." 

The following odour was confused with AO, 3 (aniseed). This was 
probably due to the very faded preparation of civet which we used and 
not to defective discrimination on the part of the subject. 

(5) CO, 3: Civei. “Yes, I'm afraid I haven’t got а good nose for things, especially if 
I have to smell one thing after another. But I am sure it formed part of the sweets we 
used to eat. T think we had that on Monday. I think I told your О тин 
thing called а *gob-stopper'."' 

The last odour in the series gave rise to an indubitable paramnesia of 
recognition. It must be borne in mind, however, that this odour was given 
directly after BO, 3, thymol, which induced one of the most striking 
paramnesias in the whole series. There may therefore have been some 
contamination of this stimulus by its predecessor. ` 

(12) CO, 6: Verbena. “Dear me! What в poor memory I must have. This is most 
irritating. I am sure I have smelt that before. I wonder if I smelt that on Monday? 
(thé first session).—I don’t know—I am sure I know something connected with it. My 
mind seems to be very blank. I am sorry, I can’t tell you. The trouble is I can’t really 
say whether I smelt it on Monday now. No, I can't fix that." 


This response betrays all the features which we have decided to treat 
as paramnesic. But we are not aware that the subject had experienced 
the odour before, though it is certainly fairly common. 1% was not 
especially similar to any of the BO odours given during hypnosis. 


Sertes АО. None of the three stimuli in this group was identified in 
the ordinary sense of the term. It therefore follows that the reactions to 
the BO odours are less well controlled than those to the corresponding 
pictures discussed in the previous paper. But a distinctly paramnesic 
reaction was given to only one of the three 40 odours, whereas all the 
BO odours elicited responses showing a more marked element of param- 
nesis. It is convenient to describe the two non-paramnesic responses 
here, leaving the third to be considered along with the responses to the 
BO odours. 
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stimulus itself, nor of the fact that these assoeiations had been given 
almost the same words on the previous day. We cannot call this a case 
paramnesia. Rather must it be classed as ар amnesia—as an absol 
recognition failure for hypnotic material. 

The third odour in this series was thymol. In this case, the respon 
was markedly paramnesic, and it also throws some light on the mechanis 
of hypnotic inhibition. 


(11) BO, 3. Thymol. “1 wonder where I have smelt that before? Perhaps I sm 
it when we were in the workshop down below before coming up here. And I havı 
feoling that aa soon aa I get home I shall remember something else about it too. 1 
Тш sorry, I am surprisingly (dense). I feel I have got something to tell you aboul 
too, but I can’t get it fixed. I can see a word in my mind and I just can't Bay it. 
is—er—I keep asking myself why I don’t hurry up, and say it, but (laughs)—the wc 
ів ‘yesterday’—({very loudly and distinctly)—That was quite an achievement, I 
surel” What was? “Saying that. I saw the word as clearly as І see that gra 
over there and I saw it in my mind.” Why couldn't you say it? “I couldn't bring 
into any sentenoe....I feel exactly like a small boy who keeps on raising his hand 
say something and the teacher never looks at him." 


. This reaction, besides having all the characteristics of local parar 
nesia, is marked by the intrusion into consciousness of a presumab 
disgociated imaginal response. At any rate, this image must have be 
the outcome of the unconscious recognition process. The reaction as 
whole shows the following stages: (1) The subject at once asked hims 
where he could have smelt the odour before, thus betfaying an act 
reference to past experience. (2) He first answered his own question | 
reference to the odour of the workshop which he passed, ón his way to t. 
room in which the experiment was being conducted. This was probab 
construction of a rather facile character, for no odour.of this kind w 
present in the workshop itself. (3) The subject then described a certa 
difficulty in recalling data which he believed to be connected with ti 
thymol. (4) There was an intrusion into consciousness of the wo. 

‘yesterday’ carried in visual form. (5) There was considerable difficul 
in communicating this word to the experimenter, and it is interesti 
that the subject found it difficult to include the word in any sentenc 
(6) The subject appeared fairly satisfied with his effort of recall: On t. 
other hand, he did not betray any awareness of the significance of $ 
word produced with so much labour.' He did not go оп $6 suggest a 
connexion between it and the events of the previous day. It is possil 
that he was in some degree aware of the connexion but he was entire 

' unable to state it. 


x 
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A short summary of the results obtained from Subject M on the third 
day is given below: 

(1) One new stimulus was named correctly and three were named by 
analogy with more familiar odours. One stimulus was tentatively 
. ascribed to the Waking Session I, and one gave rise to responses of the 
paramnesic type. 

(2) Three of the six CO stimuli aroused reactions of a redintegrative 
character. Some of these went back to situations of к and early 
life. 

(3) None e the AO odours was identified. Dis of the three was 
regarded as completely new. The second called out responses similar to 
those given at the earlier session, but without recognition. The third was 
associated with an odour given during Буран which had elicited a 
marked paramnesia. 

(4) Two reactions to BO stimuli were strongly- paramnesic. In the 
first, there was good evidence that the hypnotic inhibition was operating 
in conjunction with a pre-existing repression. In the second, a visual 
' image suddenly appeared in consciousness which carried some reference 
to the hypnotie session. But the subject certainly lacked insight into the 
significance of this image. - 

(5) The third BO stimulus aroused redintegrative reactions almost 
identieal with those given the previous day under hypnosis. There was 
no trace of recognition in this case. 

(6) А certain similarity between the results of our hypnotic procedure 
and normal paramnesias are indicated though our control with the odours 
is obviously less exact than it was in the case of the pictures. 


(3) Subject P 
The Е obtained from this subject are presented i in the бай way. 


‘Waking Session I: Series AO. 


AO, 1: Nitrobenzene. “Immediately thought of the shontistey labs. Some. aro- 
matic organic substanĉe—not aniline. І was immediately а to the chemistry 
labs. » 

- 40, 2: Valerian. “ Reminds me partly of a chemist’s shop, and before that of moth- 
balls and a far coat.. 

р АО, 3: Antaced. “ Once again I thought of the chemistry labs. Also reminded me 
of oil of wintergreen—and tooth paste. The sort of smell that hangs around on tooth 
glasses and the wash basin." 
The three odours were given a second time in the usual way and the 
subject informed of their identity. - 
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unable to formulate these facts. Subject M, for example, showed con- 

‘siderable insight into his perplexity. But in general, the nature and 

course of experimental paramnesia was the same with both visual and 

olfactory stimuli, and it is probable that it would be found to be the same - 
whatever the type of stimuli with reference to which it was set up. 

We have recorded two somewhat atypical olfactory paramnesias 
which merit a short discussion. These were obtained from Subject M in 
responding to two of the,odours given under hypnosis. It will be remem- 
- bered that this subject associated one of these odours, namely capronic 
acid, with a traumatic episode in his military experience. There was also 
evidence that this episode had been in part at least repressed. On the 

-third day, capronic acid gave rise to an outstanding paramnesia which 
* the ‘subj ect at first found himself totally unable to interpret. Eventually 
he succeeded in relating the odour to the experience in question and the 
paramnesia was apparently dispersed. But there appeared to be no 
connexion in the stibject’s mind between the smell of capronic acid and 
the experiences of hypnosis. It would seem that we have in this case two 
repressive factors, arising at different times and for different reasons and 
reinforcing one another in producing a certain type of response. Situa- 
tions of this kind raise interesting problems connected with the study of 
repression. 

The second atypical paramnesia occurred when Subject M reported 
the appearance in consciousness of the word ‘yesterday’ on being pre- 
sented with thymol. It is interesting that the subject experienced great 
difficulty in telling the examiner what the word was and in introducing it 
into a sentence. Even when he succeeded in communicating the word, its 
true significance was apparently lost upon him. At any rate, he made по 
explicit reference to the events'of the preceding day. This would seem to 

‘indicate that the meaning of the word, in во far as it bore on the problem 
confronting the subject, remained dissociated. More concretely, the 
subject lacked insight into the relation of his imaginal response to the 
precipitating stimulus. It follows that the mere-appearance of a relevant 
image in consciousness need not be sufficient to provoke recognition, 
This result may be of interest to those who regard recognition as depen- 
dent on the revival of discrete images. At any-rate, we have a fairly. 
clear example of the way in which & subject may lack insight into the 
significance of an image even when this image can bé' subjected to 
introspective scrutiny.. ` 

We may pass on to а short discussion of affect in paramnesia. It may 
be recalled that MacCurdy, in his general discussion of déjd-vu(6), holds 
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that experiences of this character are invariably associated with an 
unpleasant affect. The affect arises, he believes, in two ways, (a) from the 
failure to resuscitate the details and setting of the earlier experience, and 
(5) from the compulsive character of the impulse to try to do so. We 
certainly noted that the phase of perplexity in experimental paramnesia 
might be extremely disconcerting, and in some cases markedly unpleasant. 
There was but one case, however, in which the reaction could be said to 
be definitely emotional (Subject M, to BO, 1). And in this case the un- 
pleasant affect was undoubtedly determined by an underlying complex. 
In the remaining cases, the dominant affect was one of perplexity, mildly 
irritating, and doubtless arising from MacCurdy’s two sources. 

It is obvious that our experimental paramnesias occurred under 
conditions in which recognition was impeded by a process akin to re- 
pression. But we do not wish to imply, nor does it seem justifiable to 
assume, that repression must always precede the appearance of param- 
nesia. We have accumulated a fair amount of evidence (not yet published) 
that this phenomenon may be associated in a large number of cases with 
the perception of objects in unwonted or unexpected settings. Аз an 
example of an olfactory paramnesia arising in this way, we may quote & 
report kindly furnished us by a Cambridge anthropologist (Dr E. J. 
Lindgren). The similarity of her experience to the phenomena provoked 
under our experimental conditions is self-evident: 

I was recently driving Mr and Mrs L. from my house into Cambridge when T 
became gradually aware of the most delightful sensation, and presently identified it 
as caused by a smell. This seemed so exceptionally overwhelming in its pleasantly 
drug-like effect that I felt obliged to attend further to it and to try to give it a namo. 
Suddenly it came: ‘Mongolia.’ There was just time or me to think: “But L. cannot 
smell of Mongolia when he left it nine months ago”, when I exclaimed: “Oh! What 
have you got with you?"', and turned round to find him smoking a pipe and hear him 
explain that it was in faot Mongol tobacoo. 

The altered setting of the stimulus in the above example is probably 
sufficient to account for the striking paramnesia. It is obvious that the 
odour in question: would have been recognized immediately had it formed 
part of its accustomed setting. Indeed in this case, as in many similar 
cases which we have recorded (though not yet published), the primary 
obstacle to recognition is bound up with the necessity, for a certain 
reorientation. There is difficulty in changing from the prevailing orienta- 
tion to the one demanded by the situation in which the intruding element 
is normally to be found. In such cases, the incongruous element does not 
provide a sufficient stimulus for the readjustment demanded. The 
resulting paramnesia expresses both the need for a reorientation and the 
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difficulty in bringing it about., Iti is at the same time a шыш and a 
confession of failure. ‘ 

We cannot enter here into a a full THEN of orientation and its 
significance in recognizing. But we should like to emphasize the useful- 
ness of the general idea and the part which it has played in the theory of 
memory. Betz(8), the first to think along these lines, founded his notion 
of Einstellung on an analysis of paramnesia. Claparéde, in an unduly 
neglected contribution (4), has given an analysis of paramnesia very much 
along the lines of our present’ work. In more recent times, Bartlett(2) has 
laid particular emphasis on the orientation factor and its role in recogni- 
tion. MacCurdy(1), and after him Koffka(5), devote some discussion to 
the same problem.- In general, we think it correct to state that responses 
of the paramnesic type are forthcoming wherever a perceptual pattern 
fails to-call out the orientation appropriate to it. This may result from a 
number of causes. In the example given above there was a genuine 
conflict with the prevailing orientation. In our experiments we have to 
deal rather with an artificial check imposed by the post-hypnotic 
inhibition. But in all cases paramnesia expresses the rieed for an active 
readjustment of attitude. Its functional significance is indeed obvious. 

The relation of our earlier results to déjd-vu was ‘indicated briefly in 
‚ our first paper. Since that paper was written, Dr К. W. Pickford has 
introduced us to some material which suggests that the connexion between 
the different types of paramnesia may be closer than we had suspected. . 
We hope to deal in a later paper with the relation of our results to 
Dr Pickford’s recent work(s) and to the general theory of memory. 


2 VI. Summary 


1. Illustrations are given of restricted paramnesias set up in response 
to olfactory material ‘in three subjects. { 

2. The paramnesias were most common with material for which 
post-hypnotic amnesia had been induced on the previous day. 

3. Control of the hypnotic variable was less complete than in the 
experiments with visual material. The results nevertheless indicate a 
definite association between the-inhibitions given under hypnosis and the . 
appearance of paramnesia during the recognition test. 

4. The paramnesias resembled in their general character those set пр. 
in response to visual material under identical experimental conditions. 

"D. Two atypical paramnesias are described which illustrate certain 
-aspects of repression. 
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6. Affect in paramnesia is briefly discussed. 

7. The relation of paramnesia to the orientation factor in recognizing 
is considered. The significance of this factor for effective reaction is 
émphasized. 


Our thanks are due, and are tendered, to all those who helped us in 
these experiments, in particular to Drs J. M. Blackburn and K. J. W. 
Craik; and to Dr R. W. Pickford for some very interesting шанк to 
which we hope to do full justice in a ОЕП paper. 
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Organizing and Memorizing. By бковак Katona. New York: Columbia 
"University Press (London: Humphrey Milford, Oxford University 
Press) 1940. Pp. хи-+ 318. 23s. 6d. net. 


This book consists mainly of a detailed account of & most ingenious series of 
experiments designed to show the much greater speed and efficienóy of learning by 
‘understanding’ of a situation, in this case the apprehension of the essential features 
of a series of problems, than by rote memorizing of the solutions of such problems. 
Moreover, the understanding gained by the first method of learning oan be transferred 
effectively to other similar situations, whereas memorized solutions give little if any 
assistance in dealing with other similar problems. Although the problems investigated 
are verbal and arithmetical, the author shows that understanding which is adequate 
for solving the problems can take place without the necessity of fully formulating the 
method of solution. This is an important conclusion, since it indicates the possibility 
of а transfer, ‘through such an understanding of the situation, in the acquisition of 
skills other than verbal. The author does not deal with such skilla, but it would be of 
the greatest interest and value if he could extend to their study his admirable 
teohnique and experimental design. А 

On the theoretical side, he tries to link up his results with Koffka’s trace theory of 
remembering. This part of the argument is leas convincing. But the important point 
is made that there are not two fundamentally different learning processes, (a) the 
learning of meaningful material, (b) the memorizing of meaningless. But there are 
differing degrees of organizing, with & maximum amount in learning through ‘under- 
standing’, a minimum amount in rote memorizing; no learning occurs unless there is 
some organizing, e.g. in rhythmically arranged groups. 

This most interesting and valuable study of the learning process is highly recom- 
mended to all psychologists. 


The Psychology of the Interview. By В. С. Ошонтицр. London: Methuen 
and Co., Ltd. 1941. Pp. xv+144. 5s. net. . 


"This book should perhape be more acourately entitled ‘The Psychological Analysis 

: of the Interview’, since this task of analysis it performs most admirably. It was 
indeed opportune to point out that an interview is not an interchange of stereotyped 
question and answer, followed by the formation of an 1 equally stereotyped assessment 
in set terms of the nature of the candidate’s personality or fitness for an occupation. 
Mr Oldfield stresses the fact that the interview is essentially an interplay of attitudes 
between interviewer and candidate. The former, by a manipulation of his own 
attitudes (of which he is usually only partly aware), stimulates the latter to react by 
corresponding changes of attitude. From these the interviewer is able intuitively to 
formulate his assessment, apparently by creating in his own'mind, and then observing 
and judging, a kind of picture or ‘schema’ of the candidate’s personality as a whole. 


/ 


‘ Publications Recently Received 177 


This last conclusion is a particularly interesting one, and seems to tally well with 
Reik’s description, in Surprise and the Peychoanalyst, of the temporary introjection 
of the patient’s ego into that of the analyst. But Mr Oldfield does not sufficiently 
discuss the essential difficulty of this process, which is: The ‘schema’ does indeed take 
the form of a living 'homunóulus', characterized by feelings and action tendencies 
which cannot be formulated in verbal terms. Thus the interviewer may be able to say 
to himself, “Т know what sort of a man you are", while groping in the dark for words 
and concepts in which to describe the candidate’s personality. ‘Of course if the inter- 
viewer’s task is merely to choose someone to fill a particular job, he may be able to 
judge the candidate’s suitability intuitively and immediately, and the problem of 
verbal formulation does not arise. But it is disappointing to the psychologist that it 
should be left во much in the air; and that Mr Oldfield has been unable to make use of 
his experimental material to elucidate it further, and to investigate the validity of 
such verbal character assessments as can be made. 

He must, however, be congratulated on his analysis of the interviewing process, and. 
upon the lucid and attractive manner in which he has carried it out. 


Human Nature and the Social Order. Ву Е. L. Тновмріке. New York: 
The Macmillan Co. 1940. Pp. xx+1019. 18s. net. 


This monumental work, of over 1000 pages, gives as exhaustive a review as is 
possible, viewed from the behaviourist standpoint, of human nature and human 
institutions. It begins with the behaviour of the individual, his abilities and poten- 
tialities, his wants, needs and his ways of satisfying them, and his values. These 
findings are then applied to the study of social constructions, customs and institutions: 
social welfare, economics, industry and commerce, finance, politics, law and govern- 
ment. No more thorough treatment of the more superficial psychological aspects of 
these topics could be possible, and no one approaching them with the behaviourist 
outlook could go further. Some readers will be interested and instructed, some will 
find the book unreadable; yet others may lay it down saying rudely, “Бо what?” But 
many will, I think, conclude that it marks the limit of the value of psychological 
atomism, and of the scientific rationalism and humanitarianiam which the author 
advocates, not realizing that the rise of Nazism (which he ignores) has disclosed their 
bankruptcy. Henoeforth, unless there is some attempt to integrate isolated pheno- 
mena, to gain some general understanding of them and explain what they ‘mean’ to 
the experiencing individual or social group, psychology will soon become as remote 
from reality as mediaeval scholasticiam. M. D. V. 

y 


The Nineteen Forty Mental Measurements Yearbook. Edited by Oscar 
Krisen Buros. Holland Park, New Jersey. 1941. Pp. xxi+ 674. 


Many readers of this Journal must have found occasion to consult the Nineteen- 
Thirty-Hight Mental Measuremenis Yearbook, an enterprise in publication which 
deserved, and apparently, achieved wide publicity and as wide appreciation. Now 
comes the Nineteen Forty issue, larger, more ambitious, and definitely better than the 
earlier volume. The amount of devoted labour which Prof. Buros must have put into 
this publication must have been prodigious. As should now be very well known, the 
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general plan is to give a really comprehensive survey of testa and articles and books 
about tests which have been published during the period under survey. Not only is 
the'material dealt with listed, with authors’ and publishers’ names and dates and with 
prices wherever possible, but a very excellent collection of published critical studies of 
the material is reproduced. The reader is therefore in a very much better position than 
if he merely had a summary, and nothing else, for deciding whether the tests or dis- 
‚ cussions dealt with give him what he may be trying to find. No reputable psycho- 

logical library ought to be without this book, and there can be few teachers of psycho- 
logy who will not be glad to be able to direct their more intelligent students to its 
pages. More than that, the worker in almost any applied field of psychology, who is 
himself'searching for tests of practical value, will find here a mine of most valuable . 
information. It is clearly one of the first essentials, in any volume of this kind, that 
the arrangement of sections should be Tucid and systematic and the indexing very 
good. It is difficult, in this case, to Зее how these matters could be done better than 
they are. It is probably inevitable that there should be some omissions, but the 
present reviewer who has reasonably good opportunities for becoming aquainted 
with current work in at least some 'of the sections covered by the publication, has 
never looked into these sections without finding much to learn. It is very much to be 
hoped that the publication will continue for many years to come: 


n 


Psychology in Education. By HERBERT SORENSON. London: McGraw- 
Hill Publishing Co. 1940. Pp. xiv 4-489. 198. net. 


This is definitely intended as a work-book for studente. Most of the chapters begin 
by directions about how to study tht topic dealt with, and are followed by Problems 
and Exercises, References, and Additional References. A very large amount of ground - 
is covered, and as the disoussions are largely factual, the specialist will find lote of 
omissions and not a little dogmatism. It is probable that English psychological 
educationists who use the book will find it satisfactory only with their better, or more 
advanced, students, and will prefer to use it/in conjunction with critical lectures. At 
the same time the writing is extremely clear and definite, and where experimental 
faote are reported in detail the reports are reliable. The author has rather a penchant 
for the individual illustration or story, and this may be all to the good, since it may do 
something to induce the student to treat his future pupils as individuals and not 
merely as so many types of reaction. 


The Three E's and the Adult Worker. By K.*E. Norris, with an Intro- 
duction by C. E. Кетлова. Montreal: McGill University (London: 
Humphrey Milford). 1940. Рр. xiv +218. $2.00. 

It would be a good thing if something like this Canadian study could be repeated 
in this country. Dr Norris was interested in how much of his school-taught material 
the normal adult retains with sufficient liveliness for it to be of much use to him. He 
. took therefore groups of unemployed men and boys and groups of employed men and 
school pupils and employed various well-desaribed methods to discover at least some 
of the answer to his problem. He found on the whole fairly marked gains in some 
subjects, especially native language, vocabulary, geography and a kind of general 
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science; but tremendous losses in others, especially in arithmetic, algebra, geometry, 
chemistry and physics. He also found much disturbing evidence to the effect that 
many of the better grade pupils leave school early, leaving perhaps leas naturally 
efficient ones to fill the higher school places. And he also discovered many interesting 
facts with regard to the selective and educative functions of certain occupations. The 
book could perhaps have been condensed, but it contains very good summaries to help 
the hurried reader. The research was well worth doing, and ought to stimulate further 
developmente. 


oe 


Guidance for the High School Pupil. By E. C. WzssTzn, with a Foreword 
by W. D. Tarr. Montreal: McGill University (London: Humphrey 
. Milford). 1939. Pp. ху! + 163. 6з. 6d. net. | 


. This volume is published in the MoGill Social Reeearch Series. After a general 
discussion of the main problems involved in fitting education and the student to 
make use of High School training, the author studies in detail: Who goes to the 
High School, what is his normal Progress through the Grades, and how important 
it is to make a thorough and controlled study of the Individual Student. He gathers 
together the resulte of his survey in a series of clearly stated conolusions, dealing 
both with modifications which he desires to see in the school system and with the 
development of methods for assisting the student. The monograph is well-planned 
and executed, and all those who are interested in practical, but liberal, education in 
this country have much to learn from it. The final conclusion is one of great interest in 
this country, for it reinforces what has often been said in England and is based upon 
a wide and well-attested mass of facta: “The recommendation of school leavers”, says 
the author, “to particular occupational groups can be finally justified only if adequate 
employment opportunities are available. Without the central organization of plaoe- 
ment services, little can be done to help the pupil who drops out of school before 
completion of his course.’’ 

It may be noted that the author pays в tribute to Dr C. S. Myers and the National 
Institute of Industrial Psychology, andto Dr Angus Macrae in particular, from whom 
and at which he received both part of his training and much of his inspiration. 


Shell Shock in France, 1914-1918. By Онавгкз В. Myers. Cambridge 
University Press. 1940. Pp. хі +146. 4s. 6d. net. 


This is an account of somgof the author's experiénces from the outbreak of war in 
August 1914 to his demobilization in March 1919. Tt is fortunate, though it must have 
been exasperating at the time, that doctors over forty were not being accepted, in 1914, 
for service overseas; otherwise Dr Myers might have found himself entangled in the 

- meshes of the army machine as в Regimental doctor instead of being able, as he was 
later on, to develop his own special line of interest. After various attempts to obtain 
medical work with the forces, Dr Myers was eventually appointed to the Hospital 
unit taken out to France by the Duchess of Westminster. In December 1914 he was 

! gazetted a temporary Captain n the R.A.M.C. and in August 1916, by which time he 
had risen to be a Lieut.-Colonel, he was appointed Consulting Psychologist to the 
British armies in France. 
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Two distinct threads are interwoven in the narrative: (a) the recognition of, and 
the development of the methods of dealing with, the war neuroses; and (5) the heart- 
breaking delays and difficulties in getting anything done. : 

The historical account of the differentiation of the neurotio from ‘the concussion 
cases’ has not, so far ag the reviewer knows, been ‘outlined go clearly and fully before 
and is well worth perusing; while there are two excellent chapters on the features, 
causation and treatment of ‘shell shock’ which will interest the general reader and be 
of value to the medical officer or practitioner who has no previous knowledge of the 
psycho-neuroses. Other chapters deal with the disposal of the cases in France and у 
England. а 

The account of the author’s dealings with the higher authorities makes mournful 
reading, especially in these days when the nation is fighting for ite life. Fokker, in his 
autobiography, also complains of the difficulties he, fortunately for us, encountered 
from the higher command of Imperial Germany in getting improvements in his 
aeroplane designs accepted. One wonders if both sides in the present conflict are still 
floundering in the same quagmire. 


Paychiatric Social Work. By L. М. Евемон. New York: The Common- 
wealth Fund (London: Humphrey Milford, Oxford on ee Press). 
1940. Pp. xvi--344. 13s. 6d. net. : 


'This book describes in detail the history and present status, functions and training 
of psychiatric social workers in the U.S.A. Since the main emphasis is on actual 
practice, which appears to be extremely variable, it is not of great interest or im- 
portance to the English reader. It seems that the American psychiatric social worker 
may be allowed a considerable freedom in psychotherapeutic practice which the scope” 
of her training and experience do not altogether justify. But there is an interesting 
discussion in Chap. vr, Some Trends in Social Treatment, of the transition which has 
occurred in recent years from the more ‘active’ type of treatment with its prolonged 
intellectual discussion of difficulties and ite forceable manipulation of the environ- 
. ment, to the more ‘passive’ type in which some-effort is made to Вар the patient and 
his relations to a real erhotional understanding of their difficulties. 


i 


The Human Mind. By Мовро Macxenzm. London: J. and A. Churchill. 
1941. Pp. vii+215. Та. 6d. net. 


The book is worth reading even though it seems to achieve formulation and a way ` 
of thinking rather than genuine psychological explanation. It begins with a somewhat 
sweeping statement: “In ita early days Psychology was the study of man’s behaviour 
and emphasized his sensations, emotions and instincts rather than his organ of thought. 

. The notion of man’s mind & а discrete organ with a specific function, working in 
rhythm in space and time and driven by strictly mental forces is, I think, new, and 
elaborated for the first time in this book." It is strange to set this view beaide the 
psychologies of some twenty or thirty years ago which attacked all the earlier 
psychology for its over emphasis upon ratiocination and Из belief in eome unique 
thought function. To Dr Mackenzie the mind is an organ working in space and time, 
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and following in space the principles of Simplification and Amplification, and in Time 
those of Immediacy and Deliberation. Into this ffamework he is able to fit all the 
principal facts which the psychological physician needs in his attempt to guide un- 
happy and maladjusted lives into more healthy ways: And it seems to be as good & 
framework, for all practical purposes, ав many others. It has the great advantage, too 
of not landing up the physician in deep technicalities and high-faluting phraseology. 
Dr Mackenzie is able to take instanced of most of the better-known abnormalities and 
to apply to them the general categories of his scheme, and in doing this he has much 
to say that is well worth noting. He writes with sympathy and much understanding of 
many cases which have come under his own care. If the whole essay leans perhaps 
itself towards Simplification—in at least one of ite senses—this is no great fault, and 
indeed is a relief in the general welter of в good deal of current psycho-pathology. 
When, however, he applies his principles to the social problems created by the modern 
Dictator and his vagaries, as he does in the final two captai the trestment bears 
signs of hasty preparation and insufficient care. 


Psychology, Psychotherapy and Evangelicalism. By J. G. MAOKENZIE. 
Lonpon: George Allen and Unwin, Ltd. 1940. Pp. xiii+238. 
10s. 6d. net. 


The essay ranges over many fields in psychology, psychopathology, theology and 
philosophy. Prof. Mackenzie writes with great learning and consistent sincerity. He 
never shrinks from argument and is not infrequently sweeping and dogmatic. He 
believes that tffe psychology of religion must now proceed by the study of partioular 
types of religious experience and he selecte evangelicalism for his study because it is 
perhaps the most outstanding kind of religious bent that is directly based upon first 
hand experience. “ What unites all Evangelicals, indeed enables them to be classed as 
one type of religious devotee, is an experience which they believe to be of God’s grace 
mediated through an experience of Christ." Evangelicalism, like the paychoneuroses, 
is the outcome of conflict, perhaps sharp and dramatic, perhaps deep but not salient. 
But while the psyohoneuroses try to avoid the issue, evangelicalism is said to face it 
and solve it. Henoe much of the central part of the eesay has to do with conversion. 
Prof. Mackenzie is convinced that while the solution to life’s deepest conflicts lies in 
evangelical experience, anybody who wishes to help others to this solution will do it 

* all the better with a knowledge of psychology. 


Fear may be Глатв. By J oun Ryte. London: George АПеп and Unwin, 
Ltd. 1941. Pp. 95. 3s. 6d. net. 


No doubt there will be many who will be helped and enlightened by the kindly 
reasonableness of Prof. Ryle’s approach to the age-old problems and terrors of death, 
pain and fear. But the psychologist knows that our feelings about these are inevitably 
confused by irrational phantasies, desires and actions originating in the unconscious 
mind, which a rational objectivity can do little to counter. Here lies the importance of 
the faiths which seem to Prof. Ryle so unnecessary. It is not justifiable ‘for the 
biologist to dismiss them as futile without taking into consideration their relationship 
to the other phenomena of the unconscious mind. 
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NATIONAL CHARACTER! 
By M. GINSBERG 


I. The problem and sts difficulties (рр. 183-187). 
П. The definition of national character (pp. 187—196). 
ПІ. The formation of national character (pp. 196—204). 
References (pp. 204-205). 





I. Тнк PROBLEM AND ITS DIFFICULTIES 


Іх popular thought and in serious historical and political studies the 
existence of national characteristics and even of national character, in 
the sense of coherent group of traits exhibiting some measure of per- 
manence and continuity, is undoubtedly frequently taken for granted. 
An American statesman in speaking recently of the trend of the war 
predicted a German defeat by internal collapse, because as he said ‘the 
Germans will not take it’. The novelist Conrad, when asked in 1914 what 
England would do, felt confident in asserting that if England did come 
into the war then, no matter who might want to make peace at the end. 
of six months at the cost of right and justice, England would keep on 
fighting for years and, if necessary, alone. In both these instances it is 
clear that to Germany and England is attributed sufficient continuity 
of character to justify prediction of their probable behaviour in given 
circumstances. On the other hand, when we turn to the attempts that 
have been made to subject national characteristics to scientific analysis 
the results are generally so indefinite as to raise a doubt whether the 
characteristics in question exist at all. It is therefore of importance at 
the outset to bring out the difficulties which such studies of necessity 
encounter, | 
There is, to begin with, the obvious difficulty of avoiding personal 
bias in observation and interpretation. The greater part of the books on 
the subject are livres de circonstance, written under the influence of 
particular political situations and with a view to future policy. The 
numerous accounts of English national character written by Germans 
since the beginning of the nineteenth century may be cited in illustration.* 
1 Inaugural address to the Social Psychology Sectaon of the British Psychological 
Society delivered at Nottingham, 17 April 1941. 
3 An interesting discussion of these accounts will be found in (1), Introduction, pp. 35-51. 
Brit. J. Psychol. хххи, 3 13 
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The earlier writers saw in the slow and organic growth of England and 
ite sturdy independence a model for Germany's struggle and recon- 
struction. Later and under the influence of the new racial theories stress 
was laid on the ruling qualities of the Germanic peoples, and England 
i8 depicted as the noblest people of Germanie race. Later still, with the 
emergence of the theory of Realpolitik, there is a strong tendency to 
depict English character as essentially materialistic, as persistently 
striving for power and profit and hiding its selfish sentiments under a 
cloak of ethical and religious humanitarianism. This tendency was 
naturally encouraged during the war of 1914-18 and is clearly seen even 
‚ In writers who claim, not without reason, to be capable of -viewing the 
problem with some coolness and fairmindedness. Thus Levin Schucking 
seeks to show that hypocrisy is deeply rooted in English character. It is 
not, Ве’ thinks, to be explained as a defence ‘mechanism against a too 
stringent Puritanism, because the trait is most marked in the non- 
Puritan sections of the English public and can be traced back to the 
pre-Puritan period @). The best known work on England written after the 
war of 1914-18, while praising the sanity, virility and spiritual balance 
of the English, is yet at bottom dominated by the belief that the ruling 
quality of the English mind is the lust for power and that this con- 
stitutes a great danger to the world, unless it is checked and controlled 
‘by the resistance of something like an equal opponent ((3), p. 506). 
English and French, writers in dealing with the psychology of peoples 
other than their own show, I think, greater powers of detachment, в 
keener awareness of the difficulties of entering sympathetically into the 
minds of others, and a greater readiness to make allowance for national 
&nd.personal prejudices. To give one example, Fouillée's work(4) on the 
psychology of peoples is generously conceived and executed, inspired 
` by the belief that the qualities of a people are as а rule more deeply 
hidden than its vices and absurdities, and that the lesson of comparative 
psychology is to inculcate at once justice and sympathy. His study of 
the character of the Germans, in particular, is extraordinarily fair- 
^ minded, though he cannot altogether avoid being disturbed by their 
growing militarism and: chauvinism. A survey of the works dealing with 
national characteristics suggests, I think, that the errors due to bias can 
' be to a large extent corrected by a comparison of the views that writers 
of different nations have of other nations than their own, while occasion- 
ally the picture they paint of other nations may also serve to reveal 
something of the mentality of their own. In this branch of social science 
as in others impartiality is very much а matter of degree, and in a measure 
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the personal equation can be allowed for by paying attention to the 
historical conditions likely to affect the results of the enquiry. 

Another set of difficulties arise from the great complexity of national 
groups and the fact that they differ widely in inner unity and homo- 
geneity. There appears to be no generally accepted definition of nation, 

but for the present purpose we may say that a nation is a group of people, 
` inhabiting or associated with a given territory, who regard themselves 
as a unity and have the will to give expression to that unity in politica] 
independence or at least in a measure of cultural autonomy. It is obvious 
that this definition would cover groups differing widely from one another 
in inner cohesion and complexity of structure. We cannot assume that 
all peoples who call themselves nations have a distinctive character, 
still less that this character is natural or native or equally diffused in all 
portions of the people.! A differential or‘comparative psychology of 
nations would have to establish a serviceable classification of types of 
nationhood. Such a classification would have to take into account (a) the 
type of political unity, e.g. whether federal or centralized, (b) degree of 
social differentiation and type of class structure, attention being given 
in particular to the emergence of the middle classes, (c) degree of cultural 
homogeneity, with special reference to language and шоп (4) аде ог 
rather stage of maturity or growth. - 

Politically complex nations often have sub-nations within them, as-is, 
for example, the case in Great Britain, and the question arises whether 
there is a national character common to them all. Again, in most 
European countries there are important local differences both of tem- 
perament and character. The Picardian differs from the Gascon, the 
Norman from the Savoyard, and we cannot be sure that behind these 
divergencies there is an underlying identity of character.? The age of the 
nation or its degree of maturation becomes especially important in 
comparative studies. The traits attributed by Tacitus to the Germanic 
tribes have often been regarded as specifically German; but according to 
modern ethnologists these traits are common to many: primitive peoples. 
There may be differences also in speed or rate of maturation, and it has 


1 Of, Nietsche’s remark: “That which is at present called а nation in Europe, and is 
really rather a res facta than nata (indeed, sometimes confusingly similar to a res facia et 
picta) is in every case something evolving, young, easily displaced" ((5), p. 208). 

2 An interesting attempt is made by Halbwachs, Les causes du suicide(6), to calculate 
the ‘dispersion’ of suicides in the various regions of several European countries. He shows ` 
that in this respect there is greater uniformity in England than in other countries, the 
tendency to suicide being more evenly distributed in the counties of England than in the 
departments and provinces of France, Italy and Germany. 

13-2 
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been argued, for example, that the German people has matured very 
slowly and that it is only in recent times that its own nature has been; 
able to express itself over against the numerous foreign influences to 
which it has been for long subjected (cf. (7), p. 39). The degree of social 
differentiation is especially important in dealing with the non-industrial 
peoples. Most of the characteristics attributed to the Poles, for example, 
appear to refer only to the Polish nobility, while of the bulk of the 
population we know little or nothing. In the more differentiated peoples 
it is perhaps an open question whether class characteristics are not at 
least as important as the national characteristics, and it is arguable that 
in some cases members of the upper classes have more in common with 
their opposite numbers in other nations than with the lower classes in 
their own. It is clear that a comparative differential psychology would 
have to take into account these considerations. Meanwhile, attention is 
most usefully confined to nations of long standing and in comparative 
studies to peoples of similar levels of cultural development. It must be 
confessed that rhost studies of national characteristics have во far been 
very general in nature and have hardly even begun to deal with the 
problems suggested by the above considerations. 

There is still another sort of difficulty which arises out of the lack of 
a generally accepted theory of the structure of individual character. 
Fouillée’s work is based on the old theory of the temperaments. Thus he 
regards the Spaniard as bilieuz-nerveuz, the German as flegmatique, the 
Frenchman as sanguin-nerveux, while he also finds important differences 
in sympathy, strength of will and in intelligence ((4), pp. 144, 254, 456). 
‚ McDougall bases his account on assumed differences in the intensity of 
the basic instincts, e.g. gregariousness, assertiveness, submissiveness, and 
in temperamental traits like the tendency to introversion or extrover- 
sion (8,9). Others work with the concept of types as when Madariaga 
regards the Englishman as the ‘man of action’, the Frenchman as the 
‘man of thought’, and the Spaniard as the ‘man of passion" (10). Whatever 
the starting-point of the enquiry, the problem is complicated further by 
our ignorance of the relative importance played by hereditary and 
environmental factors in the formation of character. Temperament is 
often regarded as the innate element in character and, in so far as national 
characteristics are held to be constant, this constancy is attributed to the 
persistence of temperamental traits. But there seems to be little agree- 
ment as to what is to be included under temperament, and the study of 
its hereditary basis appears to be still in its infancy. Again, it seems to 
me very doubtful whether differences in behaviour among different 
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peoples can be safely attributed to differences in instinctive endowment. 
"The French are held to be more sociable than the Germans, and this is 
explained by McDougall, for example, as based on a difference in the 
intensity of the gregarious instinct. But it may well be that the difference 
is rather in the way gregariousness or sociality expresses itself in the 
two nations. The French meet to talk, to exchange ideas; the Germans 
to drink, to make music, to go on excursions. Further, those who are 
not satisfied with enumerating single traits of different peoples and wish 
to show how these traits unite to form distinctive characters conceived 
as systems must find the problem of the relative importance of here- 
ditary endowment and environmental influences still more difficult, 
since very little appears to be known with regard to the genetic basis of 
the organizing principles of character and personality. In view of all 
these uncertainties in the theory of individual character, it is not sur- 
prising that the psychology of peoples has found no secure foundation 
and that the bulk of it consists of divination rather than observation, 
intuitive impressions rather than scientific analysis and interpretation. 
Despite all these difficulties and obscurities it seems to me to be a mistake 
to dismiss the whole theory of national character as an ‘illusion’ (11). 
The dangers arising out of bias and the intrusion of value judgements 
are not peculiar to this branch of study but beset all social studies in 
varying degree and can be to a great extent watched and guarded 
against. The difficulties of comparative study can only be removed 
gradually as our knowledge of the different nations grows and is supple- 
mented by more detailed study of the character of groups within the 
nations. The problem of the genetic elements in national character has ' 
been, as we shall see later, much obscured by the assumption that 
national characteristics are racially determined. This has led to much 
futile argument. In all probability it would be much better to defer 
discussion of the part played by genetic factors until a better technique 
of record and observation has been developed and the relations between 
individual and social psychology have come to be more clearly defined. 


П. THE DEFINITION OF NATIONAL OHARAOTER 


I propose now to enquire what exactly is understood by_national 
character. Strictly speaking, I suppose, only persons can bé said to have 
character and, if we follow Stout in saying that “Character exists only 
in so far as unity and continuity of conscious life exists and manifests 
itself in systematic consistency of conduct" ((12), р. 653), then nations 
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cannot be said to possess character. Nevertheless, nations like other 
. .groups behave in distinctive ways and if their behaviour shows some"! 
unity and continuity we may perhaps speak of a group character without 

committing ourselves to any theory of à group mind or group personality. 
In practice there seem to be two senses in which the term is used. № 
may, first, be used to indicate differences in the distribution of certain 
traits or perhaps of types in different groups, as when we вау that the 
Germans are more docile than the English or that the French are on the 
whole more articulate than the English, or that the Irish temperament- 
ally dislike regimentation» This could perhaps be called common cha- 
racter, and it is clear that a scientific study of it would involve a statis- ` 
tical examination of the frequency with which traits are distributed in 
different groups. But, secondly, group character is also used to indicate | 
the behaviour patterns of the group as a whole, that is the nature of its 
organization as embodied in Из institutions, ite collective achievements 
and its public policy. It is then assumed that the institutions in the long 
run depend upon the character of the component individuals as shaped 
by their interactions. Clearly there is a very subtle and complex relation 
between institutions and the character of the individuals sustaining 
them, since on the one hand men make their institutions but, on the 
other, the institutions make the men. Hence it seems misleading to say, 
for example, with Madariaga that it is not ‘English education which | 
explains the Englishman, but the Englishman English education, or ! 

' that the Reformation and the Roman Catholic Church are not to be 
considered as causes but as effects of national character. The relation is 
one of reciprocal interaction rather than of causality. The situation is 
complicated by the fact that institutions may not reflect the character 
of all the members but perhaps only of powerful sections, and that, once 
formed, they tend by unconscious processes to select the type that suits ` 
them. In this way many qualities in a population may remain dormant 
or repressed until a change of circumstances brings them into play, 
while again the reaction against a type that has become unduly dominant 
‚тау sometimes be an important cause of change. It is thus possible for 

` great and revolutionary changes to take place in the institutions of a' 
nation without a parallel change in the underlying qualities of the mass 
‘of the nation. It follows that at any one moment of time we cannot 
safely infer the character of a people from its institutions or public policy, 
and that for this purpose it is necessary to know the history of the in- 
‘stitutions and the portions of the people that have been dominant in 
shaping them. A great deal of what foreign writers have to say about 
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English character is based on their impression of public school mentality. 

But the public school tradition dates only from the middle of the nine- 
teenth century and few of the ‘Prep’ schools which are an integral part 
of the system date further back than 1870. In dealing with the psycho- 
logical basis of religion in England the class structure of the country 
becomes of great importance, since it is generally agreed that, on the 
whole, Anglicanism has been the religion of the gentry and of the 
villages, while non-conformity is more characteristic of the middle 
classes and the towns. The range of variation in character has to be taken 
into account.. Most continental observers find English character homo- 
geneous throughout the different classes and they attribute this to the 
lesser rigidity of the class structure of England as compared with, вау, 
that of Germany. But this is hardly more than a subjective impression 
and more accurate methods of observation and record would ho doubt 
reveal both local and class differences. The transition from the institu- 
tions of a people to its underlying character thus raises many difficult 
problems. 

Similar difficulties arise when the literature, the science and philo- 
sophy of a people are taken as a basis for the psychology of peoples. 
Fouillée thought ((4, р. 547) that a nation expresses itself above all in 
its élite, its representative men: “If you leave out of consideration the 
élite of France there is no more France; France is reduced to the level 
of those peoples who have no history.” “There is no national poet of any 
great nation”, it has been said, “who is so completely representative of 
his own people as Shakespeare is representative of the English”, and it 
has even been argued that his acceptance by the world is due not so 
much to the greatness of his genius as to its English quality (a3), chap. 
ут). On the other hand, of Diirer and Bach a German writer has said 
that they are representative rather of Protestantism than of Germany (14). 
It is difficult to see how at the present stage of our knowledge such 
problems can be resolved. In any case, the study of national traits as 
revealed in ita ‘representative’ men must be supplemented by a study of 
the mentality of the people at large, especially as revealed in proverbs, 
folk lore and especially in wit and humour. 1 There is here clearly an 
enormous field of study. 

The bulk of the more popular works on the psychology of peoples is 
concerned with national character in the first of the two senses distin- 
guished above, namely the wide prevalence of certain traits in the group. 

1 Of. Baldwin's remark: ‘‘ Understand English humour, and you have gone a long way 
to understanding the Englishman ” ((15), p. 22). . 
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They abound in rough generalizations and often exaggerate both the 
permanence of the characteristics and their wide diffusion. The Englisi® 
have been described since Froissart as ‘taking their pleasures sadly’ 
- and their gravity has been contrasted with the gaiety of the French. 
But already Emerson noted that their ‘brows were no sadder than their 
neighbours of northern, climates’, and as compared with Americans he 
thought them cheerful and contented. The experience of the war of 
1914-18 belied the traditional opinions about the psychology of peoples. 
Clemenceau remarks: “The Englishman was noted for his calm, but 
English soldiers tended to be more hysterical than others, the Americans 
were supposed to be so quick and they were so slow. The French were 
supposed to be gay and ‘they were solemn” (quoted in (1), p. 39). 
The Chinese are reputed to be impassive and reserved in the expression 
of their emotions, and even a careful anthropologist like the late Pro- 
fessor Seligman felt justified in describing them as introvert. He found, 
however, on closer enquiry that what he took to be an inborn trait of the 
. Chinese was rather a mode of behaviour set up as a standard for the 
governing and literary classes and never adopted by: more than a small 
proportion of the population ((16), p. 86). So again the tradition of the 
Austrian as charming, easygoing and kindly was shaken by the brutalities 
committed after the triumph of the Nazis. Examples could easily be 
multiplied of similarly crude generalizations and especially of the danger 
of predicting the future behaviour of peoples on the basis of what is 
supposed to be their permanent and even innate character. Yet‘ even 
when allowance is made for local and class differences and for the effects 
‚ of changing circumstances there is often some truth in'the generalizations 
reached by careful observers, and it would, I think, be a mistake to deny 
the existence of national traits in the case of nations of long standing 
merely on the ground that so far they have not lent themselves to exact 
analysis or quantitative measuremént. Better results may be expected 
when more is known of the genetics of character and when а more reliable 
technique has been elaborated for observing and recording group differ- 
ences in behaviour. г 
The indirect method of studying national characteristics by an 
analysis of thé psychological basis of the collective achievements of 
peoples has undoubtedly proved more fruitful than the direct method 
based on the observation of individual behaviour. As an example I want 
to consider briefly some of the views that have been put forward regarding 
the character of the English and the Germans: With regard to two 
qualities of the English mentality there is universal consensus among 
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observers both English and foreign, namely, its empiricism and in- 
~“ dividualism. Apart from the contributions made by English thinkers to 
empiricism regarded as a philosophical theory, the empirical habit of 
mind is seen in all spheres of English life. English law and English politics 
are based on'the empirical method of dealing ,with particular problems 
as and when they arise. There is a disinclination to formulate general 
principles and piece-meal enactments are preferred. Even when, as has 
frequently been the case, legislation is undertaken after special enquiry, 
the enquiry is deliberately limited in scope and little attention is given : 
to the requirements of general theory or systematic connexion.! " 
English international policy is especially characterized by its ten- 
tative, piece-meal method. It avoids legal rigidity and has no faith in 
general solution or long-range planning. Ап acute French observer Ваз 
seen in this trait one of the standing difficulties of Franco-British 
collaboration. In contrast with the habit of the English diplomatiste to 
confine themselves to the immediate and particular, the French mind 
_ Teaches out for the general and has а. longing for clear-cut and logically 
consistent solutions. That there is a certain consistency in British foreign 
policy over long periods of time is due in the main to the geographical 
and economic situation of Britain and certainly not to the existence of 
deep-laid plans pursued year in and year out with Machiavellian cunning. 
If the British Empire was not exactly built up in a fit of absence of mind 
neither was it the result of a deliberate policy carefully planned before- 
hand and applied methodically by successive governments. The early 
French colonial acquisitions were also fortuitous and occasional and not 
the results of conscious planning. But this cannot be said of the colonial 
policy of the Republic which appears to have been due to a political plan 
carefully studied and applied with persistence in the face of great diffi- 
culties (cf. (18) and (19), p. 25). German colonial policy was, of course, still 
more consciously and deliberately planned, with frank recognition of 
its economie nature and with the open support of financial and com- 
mercial interests. In internal policy the same characteristics of the 
English mind can easily be traced. The principles of democracy have 
never been clearly formulated and deliberately applied. The issues fought 
over have been particular changes in which only the historian can discern 
a steady tendency. The history of the Church of England also shows a 
quality essentially connected with empiricism, namely a dislike of pushing 
principles to their logical conclusions in face of the complexities of life. 
The dislike of the English for rigid principles and their distrust of 
р 1 For numerous illustrations compare especially Boutmy(i7), chap. 1v. i 
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‘abstractions is sometimes attributed by continental writers to a lack or 
weakness in the power of generalized thought. This seems absurd in ` 
view of the contribution of the English to science and philosophy. But 
it is true that in dealing with the practical problems of life the English 
mind prefers to proceed tentatively, by trial and error, and in this it 
appears to me to show a better and sounder sense of method than those 
who put their trust in dialectica.! 
The second quality of the English mind, its individualism, can also 
"be readily traced in the various spheres of the nationallife. It can be 
geen in'the spirit of the English law which is a law of the liberty of the 
individual subject, in the strength of local government and resistance to 
centralization, in the stress laid by, Puritanism on the autonomy of the 


+ individual and in a very widespread and deeply rooted impatience of 
compulsion and restraint. Continental writers, while stressing the in- 


-dividualistic tendencies of English institutions, have nevertheless also 
urged that this individualism has its limitations.’ Both Madariaga and 
Dibelius think that the tendency of English education and especially of 
the Public Schools and the Universities has been to standardize behaviour 
7 and to repress the types that threaten to diverge from the norm. A recent 
writer, very friendly to England, has said that as compared with pre- 
Hitler Germany “the English type in all classes lacks a certain tough of 
individualization” (21). I suspect, however, that these writers are im- 
pressed rather too much by a certain conventionality in the behaviour of 
some of the educated classes in England, which on closer analysis proves 
to be perfectly compatible with a plentiful variety and even ашлау 
of character. 

The individualism of the English is closely associated with a capacity 
for spontaneous organization, and indeed a great deal that is distinctive 
in English society rests on the power of combining an intense in- 
dividualism with practical understanding of the needs of others. That 
these qualities are not peculiar to any particular social class in England 
can be seen from the enormous number of voluntary societies in England . 
and, in particular, from the history of the trade unions, the cooperative 
movement and the Friendly Societies. Т think Madariaga has laid his 
finger'on a very important point when he stresses as a remarkable and 


1 Of. the remarks of T. S. Eliot ((20), p. 352): “The admission of moonsistenciea, some- 
times ridiculed as indifference to logic and coherence, of which the English mind is often 


. accused, may be largely the admission of inconsistencies inherent in life itself and of the 


impossibility of overooming them by the imposftion of a uniformity greater than life will 
bear." Of also the rather flgttering account given by Madariaga ((10), р. 63). 
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typically English phenomenon which he calls *collaboration in opposi- 

` tion” ((10), p. 22) and which he shows to be as important in the field of 
polities aa in sport. With these qualities are associated also the capacity 
for collective deliberation, the toleration of divergent views and the 
considerateness shown to opponents, which are characteristic of so much 
of the social life of England. Social discipline is proved not to be in- 
compatible with a respect for individual pecularities and with freedom 
to criticize accepted and sanctioned views. The prestige of the law, for 
example, is not shaken in the least by the perpetual stream of satirical 
criticism directéd against it. A French observer has said: “There is no 
country where the judges, i.e. the persons whose duty it is to administer 
the law, criticize it with more irony, or ridicule it with more humour, and 
that from the Bench, in the presence of the litigants” ((17), p. 177). 
Equally illuminating is a comparison of the habits of debate or public 

. discussion in England and other countries. I doubt whether any country 
excels England in the fundamental decency of public discussion, the 
urbanity and moderation which is shown to opponents and the care 
which is taken to keep out ‘personalities’ or imputation of bad motives 
to those from whom one happens to differ.! It remains to be added that 
these qualities which I have stressed as exhibited in the public life of 
England are not independent but closely interwoven. The empirical 
habit of mind harmonizes well with the attitude of tolerance and respect 
for other persons which is implicit in individualism. It is in the fusion 
of these qualities with the tendency to spontaneous association which 
gives distinctive character to English institutions. 

Strangely enough, individualism is-a quality which authorities both 
German and non-German have taken to be deeply rooted in the German 
character. A distinguished student of comparative religion, Otto Pfleiderer, 
finds in the history of German Protestantism ample proof of an extreme 
individualism, of a tendency of the personality to isolate itself at once 
from the outer world and the community and to seek in its own being the 
connexion with the divine@2). The older descriptions of social life in 


1 Of German debates Muller-Freienfels writes: "In hardly any other country of the 
world do politacal opponents so regard each other as moral scoundrels as in Germany, 
hardly anywhere else is political opposition so saturated with hatred as among ourselves... . 
Just as two German scholara who differ in their opinion regarding the value of the Niebe- 
lungen manuscripts invariably despise one another morally, во 1t is in the feld of politics” 
\@), р. 144). "In France", says Madariaga ((10), р. 158), “a debate is a battle and argu- 
mente areloaded. Every pair of eyes looks like the two barrels of a double-barrelled mathine 
gun turning at high speed, throwing ideas at the enemy with the utmost alacrity. Argu- 
ments, innuendoes, accusations, insults are hurled through the air like projectiles.” 
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Germany give a picture of people highly individual in their taste, un- 
conventional, deliberately odd in their behaviour, blunt and rather 
brusque in their personal relations, stiff and reserved. In their political 
life this individualism is seen in a strong tendency to particularism and 
discord and an incapacity for wider unions except when they come under 
the influence of dominant leaders. Every German, said Bismarck, would 
tather have his own king. Their parliamentary history proves, as a recent 

_ commentator has pointed out, that every German would also like to have | 
his own party. Their lack of political capacity seems to be the trait that 
has struck most observers. The individualism of the Germans thus - 
differs from that of the English in not being accompanied or balanced 
by the capacity for spontaneous organization but requiring evidently 
organization based rather on some form of subordination. 

Another quality generally ascribed to the Germans is strength of will. 
This is seen in economic life in their industry and in scientific work in е. 
` persistent ‘laboriositas’ already noted by Leibniz. There seem, however, 
to be certain characteristics of their thought and feeling which colour 
alike their will and their individualism. On the cognitive side the German 
mind seems often lacking in concreteness. Though the German works 
with abstractions, these do not seem to be reached by analysis of sense . 
éxperience but rather by a sweep of imagination or fantasy. A German 
writer has characterized this tendency in the words: “Die Higenheit der 
deutschen Abstraktheit ist Begriffsphantastik” ((7), p. 88). Their in- 
tellect is not inspired by a search for order and clarity. Their interest in 
system. again is often not rooted in the need for order, not the product 
of a drive to classify and understand, but rather of an imaginative 
longing for grandiose architectural schemes. Hence an esprit large et 
trouble which with a certain profundity and comprehensiveness often 
combines a tendency to vagueness and obscurity. On the side of feeling 
the German writers speak of a depth and inner warmth, (Inntgkeit, 
Warme, Tiefe), but they also point to a vagueness and indefiniteness 
which the non-German describes as sentimentality. This combination of 
cognitive and affective vagueness shapes the nature of the will which, 
though thorough and realistic in many ways, is also liable to be moved 
by vague and highly abstract ends. What the German calls his idealism, 
says Muller-Freienfels, is a devotion to fanciful abstractions. It is rooted 
in feeling and fantasy and tends to evade and even resist rational control 
or definition. No doubt this can be said also of other peoples, but it does 
seem to be true that Germans are more apt to be moved by large but 
vague ends, that their will, like their thought, is lacking in the sense 
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of proportion or measure which is found in the ee and the 
French. 

This account of the German as highly individualist and as led by 
vague and fanciful ideals, an account which has the authority not only 
of German writers but also of foreign observers, has of course to be 
brought into relation with another side of German life, with which at 
first it seems to stand in glaring contradiction. What of what is called 
German militarism, German docility, German thoroughness and atten- 
tion to detail and method? Muller-Freienfels solves this problem by 
resorting to the mechanism of compensation and over-compensation. 
Afraid of the anarchy which his deep-rooted individualism would pro- 
duce, the German is ready to accept the leadership of a strong person- 
ality; fearful of the conflicts which his powerful but indefinite strivings 
must generate, he has recourse to minute regulation and prescription of , 
every detail of group life; aware of the dangers of his speculative fancy, 
he insists on exact method and painstaking investigation; to keep his 
feelings in check he cultivates hardness and reserve. These are all com- 
pensations, it is claimed, developed by the Germans in the course of a 
century-long struggle with their own nature, especially under the dis- 
cipline inculeated under Prussian influence. The process of compensation 
on this view of the matter is largely unconscious and is by the Germans 
* themselves regarded not as based on reasoned calculation of conse- 
quences but as irrational of suprarational. Hence what other people call 
militarism is not thought of as such by the Germans and what strikes 
others as slavish submissiveness is by them thdught to be willing 
acceptance of constraint. . 

Muller-Freienfels appears to think that the traits of docility, thorough- 
ness and discipline are secondary and not primary features of German 
character. It has, however, to be remembered that the notion of com- 
pensation is easy to invoke but hard to verify, and in any case, if the 
compensation is genuine it is likely to be deeply rooted in unconscious 
need, and consequently to be an integral element of character. Other 
writers give & different and perhaps more plausible account of the duality 
of the German character. Lacking in the power of spontaneous organiza- 
tion, which in the case of the English provides a balance to the forces 


1 Cf. Nietsche’s remark: “Ав everything loves its symbol, so the German loves the 
clonds and all that is obscure, evolving, orepuscular, damp and shrouded; it seems to him 
that everything uncertain, undeveloped and growing is ‘deep’” ((5) р. 198). Contrast 
Chateaubriand(23): "Le ténébreux, l'embroussailló, le vapoureur, le pénible me sont 
abominables,” 
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. of individualism, the Germans have only been able to achieve such unity . 


as they have by- authoritarian discipline. Realizing this need for regi- 
mentation they have consciously and unconsciously divided their lives 
into separate zones, & private zone of freedom and independence and 
а public zone of deliberate acceptance of constraint. Writing in 1893 
Professor Richard M. Meyer tells us: “The German frequently sadly 
disregarded political liberty, because he knew his liberty of thought to 
be safe from attack” ((14), p. 241). Dr A. Loewe tells us in a recent work 
that "up to the present the German Philistine, even when most im- 
preased by political authority, has always managed to maintain his 
personality in his own eyes. By a private interpretation of the universe 
he tried to give to the most banal life the consecration of supra-tem- 
poral freedom” ((@1), р. 25). Now that the Totalitarian regime has 
invaded even the personal zone of life it remains to be seen whether the 
individualist tendencies will have sufficient strength to assert themselves. 
It is clear that, for whatever reasons, the need for authority is deeply 
rooted in German life and that the relationship of inferior and superior 
pervades all spheres of activity. A prolonged period of education in other 
forms of organization will therefore be necessary before Germans are 
led to abandon the forms of order resting on authority and hierarchical 
subordination.1 The view is often advanced that towards the end of the 


last éentury and the beginning of this century the Germans underwent * 


a radical change of character which turned them from a nation of thinkers 
and dreamers into a nation of cool and hard realists. It seems more 
probable that with certain changes of aims the fundamental charactér- 
istics have remained unaltered. Especially noteworthy is the persistence 
of vague and cloudy aspirations and the admiration for the demonic, 
the heroic.and the like. German Realpolitik and Machtpolitik are in 
many ways realistic and pursue perfectly definite and concrete aims, but 
equally the appeal which they make is essentially romantic. The same 
combination of definite aims with appeal to myth and fantasy is. to be 
observed in much of the propaganda of the Nazis. — ' 


ПІ. THE FORMATION OF NATIONAL OHARACTER 


Having given some examples of the character of nations as reflected - 


in their collective life, I propose now to say something on the factors 
which contribute to its formation. This question has undoubtedly been 


1 This at any rate was the view of many German writers before the advent of Nazism. : 


Cf Muller-Freienfels ((7), р. 159). 
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greatly obscured by being entangled with the problem of race differences. 
I have discussed the relation between nation and race elsewhere (24,55,26), 
&nd here I desire to draw attention to some of the more important points. 
(а) The mental characteristics of the racial elements which have 
entered into the composition of the European elements are entirely un- 
' known, and to explain national traits by reference to them is to explain 
the obscure by the more obscure. It is to be noticed that in zecent 
anthropological work it has been found necessary to break up the three 
principal units, Nordic, Alpine and Mediterranean, into numerous sub- 
` divisions. Thus, for example, v. Eickstedt has three subdivisions of the 
Nordic (27), Coon four types@s). The Alpine and Mediterranean groups 
are not in any sense unitary entities. The psychological descriptions that 
are given of these racial groups still lump them together, but it seems 
extremely unlikely that what is said of the mentality of any of these 
large aggregates can really apply to all its constituent groups.” 

(b) The theory that the existing distribution of racial traits is to be 
explained in terms of hypothetical pure races supposed to have inter- 
mingled in various proportions is coming to be abandoned by modern 
anthropologists. If such pure races ever existed we certainly know 
nothing of their mental characters. The descriptions we have of the habits 
of Gauls and Teutons cannot be taken as descriptions of Alpines and 
Nordics, since by all accounts they were racially composite and the part 
played by race in the determination of thetr mental characters is just as 
complicated and insoluble as the part played by race in the formation 
of the character of the French and the Germans. 

(c) There is a difficulty of a more general kind. ‘It is the habit of 
those who explain national character in terms of race to refer highly com- 
plex institutions to specific innate tendencies. McDougall ((8), p. 223), 
for example, explains the prevalence of a centralized system of govern- 
ment in France mainly by the supposed intensity of the gregarious in- 
stinct in the Mediterranean and Alpine races. But from gregariousness 
to centralized government is surely a far cry. The evidence of all those 
who know the French character intimately is to suggest that the attitude 
of the French to the state is not that which would be expected from а. 
spontaneous play of the sovial tendencies. Madariaga describes the state 
in France as something mechanical rather than organic. M. Paul 
Gaultier stresses the fundamental individualism of the French, their lack 
of discipline and social cohesion, and he even speaks of an instinctive 
opposition to the state (30), р. 156). It is clear that if social institutions 


1 Cf. especially Morant(29). 
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are to be referred to underlying psychological causes, use will have to , 
be.made of much more complex constellations than the instincts, and it 
seems highly probable that from very similar instinctive equipment very 
different forms of social grouping may arise. 

(d) Апу theory of national character must of course be able to account 
not only for the relatively permanent traits, but also for the changes 
that undoubtedly occur. On the racial hypothesis such changes are to 
be explained as due to various forms of racial changes brought about 
by emigration, immigration, conquest and social selection inside com- 
munities, An-examination of the problems thus raised would require a 
lengthy treatise, but it may be worth while to give some brief illustration 
of the fundamental issues. As an example of explanation in terms of 
racial change due to war and immigration I may quote McDougall’s 
assertion that the decline of the Greeks from the heights reached by 

“them in the time of Pericles reflected a change in their mental qualities 
due to racial substitution brought about by wars, the slave trade апа. 
later by successive invasions of Slavs from the north. He goes so far 
as to commit himself to the statement that the modern Greek people is. 
“descended largely from Slav invaders and largely from the numerous 
and prolific slave population of the great age of Greece, but hardly at all 
from the men who made the greatness of that аре” ((8, p. 249). Such 
explanations seem to suffer from two main defects, namely, the lack of 
adequate anthropological evidence and a failure to attend to negative 
instances. In the case of the Greeks it is to be remarked that McDougall’ 
categorical assertions are not borne out by recent anthropological studies. 
Statements about the physical character of ‘the Greeks’ in general are 
of little value. If comparison is to be made with the Greeks of antiquity, 
care must be obviously taken that the reference is to the inhabitants of 
the same localities. It appears from recent investigations that when this 
is done thé continuity of living Greeks with their ancestors of the ancient . 
world is more striking than the opposite. Professor Coon (@8), p. 604) ' 
tells us that “If one refers to the inhabitants of Attica during the sixth 
century, or to the Spartans of Leonidas, then the changes in these 
localities have probably not been nearly as great as that between the 
Germans of Tacitus and the living South Germans.” The explanation of 
cultural changes in terms of racial substitution thus rests in this case at 
any rate on slender foundations. Even more serious is the failure of such 
explanations to take into account negative instances, i.e. instances of 
significant cultural changes not accompanied by known racial changes. 
A case in point is that оѓ the Romans. The periods of vigour from the 
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fourth to the last century в.с., and the later brilliance of the Italians 
during the period from the eleventh to the sixteenth centuries A.D., have 
frequently been ascribed to the infusion of fresh blood. This explanation, 
however, fails completely to account for the later decline in the sixteenth 
century and the revival in the nineteenth century. 1 In the case of the 
Risorgimento the explanation is to be found in political factors con- 
nected with the re-establishment of contacts with Western civilization 
' resulting from the temporary incorporation into the Napoleonic empire. 
But, if so, may not the earlier successes also have been largely shaped by 
social and political factors? 

‚ The problem of the effects of race mixture presents great difficulties: 
It has been claimed on biological grounds that the blending of allied 
races results in an increase of constitutional vigour and in a greater 
variety and variability of innate qualities. This may well be true, but the 
importance of these changes for cultural change is not forthwith to be 
assumed. We have to distinguish between the effects of race mixture on 
the genetic constitution of the resulting blend of peoples, and the effects 
of cultural stimulus and variability. The forces at work cannot be clearly 
isolated, yet the numerous cases of important cultural changes due to 
culture contact unaccompanied by race mixture on a big scale should 
make us hesitate to stress the purely genetic changes. No one, for example, 
would question the enormous influence exerted upon the political struc- 
ture of England by the Norman conquest, yet the invasion did not in 
any way modify the physical type of the English (2), р. 82). Similarly, 
while the cultural effect of the Roman conquest on France was of decisive 
importance, the racial effect was negligible ((83), p. 157). An examination 
of the results of the contacts between European and non-European 
peoples is even more illuminating, since it at once becomes clear that the 
cultural effects are out of all proportion to the degree of racial admixture. 
It seems therefore highly probable that even in those cases where culture 
contact is accompanied by racial amalgamation the purely genetic effects - 
of the mixture are not so important for the formation of national 
characteristics as the sociological effects of the stimulus due to ponies 
with fresh elements of culture. 

There remains the problem of the effects of social selection. By this 
is meant the influence exerted upon the genetic constitution of a people 
by the action of social forces. Thus for example long-continued differences 
in fertility between social groups may, if thé groups differ in genetic 
qualities, result in a change in the character of the people as a whole due 

1 Оё. the detailed examination of the facts by Professor Toynbee ((31), рр. 16 вед). 
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to the increasing recruitment of its population from the more fertile 


groups. Elaborate investigations have been conducted on these lines 


by the Anthropo-sociologists (Ammon (34), de Lapouge(85) and others). . 


They claim to have shown among other things that Europe has under- 
gone a process of ‘denordicization’ (Eninordung). This is supposed to 
have occurred through military selection (the Nordics being fighters and 
therefore tending to be killed off); through religious persecution (e.g. the 
emigration of Protestants); through urban selection (the Nordics being 
restless and enterprising and therefore attracted to the towns where 
they fail to reproduce themselves). I do not propose to discuss this 
particular view here. The evidence is considered by many competent 
authorities às insufficient to justify the formulation of general laws. 
It seems that there really has occurred an increase in brachycephaly, 
. but the causes of this increase are disputed and some regard it as at least 
in part an ehvironmental effect analogous to and accompanying the 


parallel increase in stature ((83), p. 278, (28), pp. 10-11). In any case во · 


far no one has succeeded in establishing any definite relation between 
broad-headedness and any mental quality, and the psychological effects 
of the increase in broad-headedness remains a matter of speculation. 
Another case frequently cited in this connexion is that of Spain, whose 
decline is attributed to negative selection resulting on the one hand from 
religious persecution, which killed off or drove out of the country in- 
dividuals of independent mind and will, and, on the other, from the 
excessive multiplication of monastic orders which made celibates of large 
numbers of people presumably of superior ability.» This argument sug- 
gested by Galton ((86), p. 344) was elaborated more fully by Fouillée 
(4), pp. 158 seq.). The biological effects of clerical celibacy must be a 
matter of dóubt, since many of the priests were only celibates in name 
and since there is no proof that the majority of the prieste differed from 
the rest of the population in innate independence or ability. Fouillée 
` himself doubts whether the biological effects of celibacy, even if com- 
bined with the graver influence of the persecutions and expulsions, could 
have been such as to produce a really vital change in the quality of the 
population. He lays greater stress on the wars of Charles V and par- 
ticularly the American conquests which drained Spain of men endowed 
with energy and the spirit of enterprise, and he explains that to these 
biological factors must be added economic and moral causes which he 
discusses at length. Apart from these rather speculative arguments there 
' is а certain amount of direct evidence of the selective action of immigra- 
tion. It has been shown for example that the Poles who came to the 
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United States during the nineteenth century and the beginning of the 
twentieth century differed in height, pigmentation and head-form from 
their own relatives who remained at home ((28), p. 8), and that they did 
not represent a cross section of the entire Polish population. It does not 
follow, of course, that this selective’ immigration seriously altered the 
innate constitution of the Poles who remained in Poland. 

It has also been alleged that the wholesale emigration from Ireland 
and Sweden to America has permanently affected the genetic constitution 
of these countries, but, so far as 1 know, there is no direct evidence of this 
change. The effects of urban selection have ‘been studied in many coun-. 
tries since the question was raised by the Anthropo-sociologists, without ` 
however any stress on the racial aspect of the process.! Though none of 
these investigations are conclusive, it is highly probable that over long 
periods of time social forces may act selectively on the genetic constitu- 
tion of a people, and conversely the genetic constitution may in turn 
influence the forms of social life. Yet even a little reflection is sufficient 
to show that the processes involved in social change differ radically 
from those involyed in racial change and that vast changes can be 
brought about in society without parallel change in the inherited con- 
stitution.! To begin with what is acquired by one generation can be 
transmitted to the next without resort to the genetic mechanism of 
inheritance. This makes possible cumulative change on a vast scale. 
Further, there is not the same need for continuity as in genetic trans- 
mission, since even ideas which have been forgotten may again be revived 
after a long interval of time and exercise renewed influence. Furthermore, 
co-operative division of labour renders it possible for societies to achieve 
results amounting to specific changes without any change whatever in 
the genetic constitution of the component members. For these and many 
` other reasons racial change and social change appear to differ radically 
in their nature, and it is not to be expected that they should follow 
parallel courses. : 

These considerations have ап important bearing on the problem of 
social selection. А sort of selection is operative in soclety which has 
nothing to do with the substitution of one genetic type for another. This 
may be shown by a few examples. It has been argued by Pirenne(38) 
that each of the phases in the growth of-capitalism in Western Europe 
was initiated by ‘new men’ who made their way by exceptional audacity 
and vigour. Is there any reason to believe that these men were ‘muta- 


1 Cf. Coon(28), p. 8 for references. 
3 This was clearly pointed out by Huxley (31). 
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tions’ suddenly called into being by the circumstances of the time? It 
is surely far more likely that these qualities were always present in the 
population and that sections of it which hitherto were denied oppor- 
tunity were able to seize it by a change in the social conditions affecting : 
commerce. Similarly present-day Germany is ruled by a group of people 
of distinctive mentality, but they are hardly likely to be a fresh bio- 
logical product. In different circumstances quite a different group may 
attain predominance and thus present to the world quite a different 
aspect of the German character. In short, the selection exercised by 
social forces need not operate by way of biological elimination or sub- 
stitution. It operates rather by encouraging or inhibiting the expression - 
of certain qualities and by determining their direction or mode of 
manifestation. A totalitarian regime may drive individuals of a certain ' 
` endowment out of the country, and this may have some effect on the 
biological constitution of the stock. But-in the main the hereditary 
qualities of peoples may well temain constant while changing circüm- 
stances bring different sides of the underlying character into play or give 
dominance to different elements of the population at different times. The 
process of adaptation i is thus social rather than racial and, if the term 
‘selection’ is to be used at all in this context, it must be given a meaning 
very different from that which it has in biology. | 
In summing up these arguments we must, I think, distinguish between 
genetic qualities in general and those which are claimed to be racial traits. 
Since at present very little is known of the mental characteristics of 
races, we can obviously make very little use of them in accounting for 
national characteristics. But this is not to say that genetic qualities do 
not count. Unless we are prepared to deny the inheritance of mental 
characteristics we must regard it as highly probable that just as there are 
individual differences there are also group differences and that these play . 
their part in shaping the collective life of groups. The difficulty i is to, 
determine exactly what their role is. The inherited constitution must in 
some sense put a limit to what can be achieved by social organization. 
If the latter puts too high a demand on the character of individuals, it ` 
will not work, and, if a movement i is forced by enthusiasts on & reluctant 
mass, № may come up against ineluctable predispositions which will in’ 
the end defeat it. Yet here again it must be remembered that the range 
‘of human potentialities is extraordinarily wide and that upon the same 
hereditary elements very different social structures may be built. There 
seems no warrant for assuming any such differences between national 
groups as would amount to an inherited incapacity of anyone for the 
о 
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arts and institutions achieved by another. We cannot infer from the 
incapacity hitherto displayed by any people to run democratic institutions 
that they must forever remain so incapable. If then there is an inherited 
element in thé character of nations of long standing they nevertheless 
retain considerable powers of adaptation and the limits of these powers 
cannot be determined with any accuracy from their previous history. 

In view of the above considerations it would seem that the differences | 
in the character of the European peoples are not in the main to be traced 
to variations in innate tendencies, but rather to variations in the ways 
in which these are expressed, balanced and directed. Even in referring : 
to highly complex qualities of character like ‘individualism’, ‘ empiri- 
cism’, ‘collaboration in opposition’, we cannot say that these qualities 
are either present or absent in a given people. ‘There is, for example, a 
French individualism, an English individualism, and a German in- 
dividualism. Во again different peoples may successfully work the same 
institutions—but with a difference. To account for these differences we 
have to look to historical and social conditions and only in the last 
resort should we appeal to genetic variations. If for example we seek to 
ascertain the conditions which have given a definite tinge to the behaviour 
of British diplomacy, we have no need to appeal to unverifiable genetic 
factors. Far more illuminating is the attempt made by such writers as 
Ватйопх 89) and Kantorowicz(1) to analyse the historical conditions in - 
which that behaviour has taken shape, e.g. the geographical conditions ' 
which have given to British diplomacy a certain constancy of aim, the 
peculiarities of the English class structure which has put the conduct of 
foreign affairs in the hands of a class with special codes of behaviour, 
the feeling of security and confidence generated by the absence of the 
fear of war and fear of revolution which has formed the background 
of continental diplomacy. So again the peculiarities of the political 
individualism of the English are not traced with any probability to the 
supposed inborn qualities of the Saxon peasant. They are surely con- 
nected rather with the special conditions which prevented the growth of * 
a centralized administration and encouraged the growth of local govern- 
ment, and of a legal system serving to protect the liberties of the in- 
dividual.t In a certain sense no doubt the institutions of a people express 


* In в recent work(40), Profs. Buckland and McNair show the remarkable similarities 
that exiat between the practical rules of the Roman Law and the Common Law, despite 
the difference in the fundamental conceptions on which the two systems rest, They attri- 
bute the similarity to a certain resemblance in the habite, the morale, the Anschauungen 
of the two nations and the difference in the conceptions to a difference in racial origin. It 
is difficult to see how such a hypothesis could ever be put to the test. 
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in the long run the character of the people, but equally the character is 
formed by the institutions. The congruence of the different aspécts of a 
nation’s life in particular depends on the unity and continuity of its 
historical development. It has been remarked, for example, that in this 
respect there is a profound difference between England and Germany. 
In England there is a certain homogeneity of texture in the various 
manifestations of the national life, while in Germany religion, government 
and philosophy seem rather to diverge in their development. The ex- 
planation is surely that in England the early attainment of political unity 
facilitated the interaction of the various elements of the national life, 
while in Germany the conditions favoured the perpetuation not only of , 
marked local variations but of more rigid distinctions between professions 


I will now try to sum up briefly the general conclusions which emerge 
from the above survey. First, the study of national character is to be 
approached not through an investigation of individual differences in 
behaviour, but of the qualities manifested in the collective life of nations, 
their traditions and public policy. Secondly, the object of this study is 
to discover whether these manifestations of the collective life reveal the 
existence of relatively permanent and stable traits and dispositions and 
how far these form congruent systems. Thirdly, such studies as have so 


- far been made indicate that although ultimately national-character must 


be linked with the genetic qualities of the stock, these are highly plastic 
and susceptible of wide variation in their actual expression. Hence the 
national character is not something given once and for all, but something 


always in the making, moulding and being moulded by the circumstances 


_ in which nations find themselves. 


| REFERENCES 


(1) Karrorowtoz, Нивмдмм (1931). The Spirit of British Policy. 
(2) Зонооктма, Levin L. (1915). Der englische Volkscharakter. 


‚ (3) Отвншоз, W. (1923). England. Eng. trans. (1930). 


(4) Fourie, ALFRED (1003). Esquisse paychologique des peuples européens. 

(5) Nuwrzsoxte (1907). Beyond Good and Вой. Eng. trans. Helen Zimmern. 

(6) Hatswacas, M. (1930). : Les causes du suicide. 7 

(7) Мотхав-Еветнмекга, R. (1930). Psychologie des deutschen Menschen, 2nd ed. 
18) MoDovaarty W. (1920). The Group Mind. E 

(9) — (1921). National Welfare and National Decay. * 


. (10) MapaniaGA, 5. Dx (1928). Englishmen, Frenchmen, Spaniards. e 


? Cf. Е. Barker(41), p. 235, and Dibelius(8), p. 154. 


n 4 


M. GINSBERG | ` 905 


(11) Fyre, НАмптон (1940). The Illusion of National Character. 

(12) Stout, G. Е. (1929). Manual of Psychology, 4th ed. 

(13) Drxox, W. MacNxirz (1938). The Englishman. 

(14) Mayme, Riomar М. (1892-93). “German character as reflected in national life 
and literature.” Int. J. Ethics, тїї, 

(15) Barpwim, S. (1940). The Englishman. 

(16) Звтламдм, C. С. (1935). “Psychology and racial differences’? In Psychology 

^ and Modern Problems, ed. by J. A. Hadfield. 

(17) Boumy, Е. (1904). The English People. 

(18) Farror, E. (1901). L'avenir colonial de la France. 

(19) Woo xr, L. (1920). Empire and Commerce т Africa. 

(20) Error, T. 8. (1917-32). Selected Essays. 

(21) Токен, A. (1937). The Price of Liberty. 

(22) Ркхивгонвкв, Отто (1802-93). “The national traits of Germans as seen in their 
religion." Int. J. Ethics, m, 19. 


(23) CaATEAUBRIAND (1860). Mémoires d'outre-tombe. * 

(24) бонввиве, М. (1934). Sociology, chap. п. 

(25) —— (1935). “National character and national sentiments.” In Psychology 
and Modern Problems, ed. by J. A. Hadfield. 

(26) ——— (1921). Psychology of Society, chap. VL » 


(27) ExoxsrEDT, E. von (1934). Rassenkunde und ем der Menschheit. 

(28) Coon, C. 8. (1939). The Races of Europe. ' 

(20) Мовлнт (1939). Journal of the Royal Anthropological Insistute, LXIX, 100. 

(30) Члотлтав, Paur (1936). L'áme française. 

(31) TOYNBEE, А. J. (1039). A Study of History, 1v. 

(82) Happon, А. C. (1924). The Races of Man. 

(33) Prrranp, E. (1924). Les races ei l'histoire. 

(84) Ammon, О. (1900). Gesellschaftsordnung und ihre natürlichen Grundlagen. ` 

(35) Da LArovan, О. V. (1909). Race et milieu social. 

(36) Garon, Е. (1925). Hereditary Genius, 2nd ed. 

(37) Нохікү, T. Н. (1893). Prolegomena to the Romanes Lectures on Evolution and 
Ethics, sec. хп. 

(38) Равинне, Н. (1914). “Les périodes de l'histoire sociale du capitalisme." Bulletin 
de la classe des lettres, Académie Royale de Belgique, No. 5. 

(39) Bagpoux, Jaoquzs (1937). Angleterre et France: leur politiques drangéres. 

(40) Воактано, W. W. & MoNar, А. D. (1936). Roman Law and Common Law. 

(41) Влвкав, Е. (1927). National Character. 


(Manuscript received 5 June 1941). 


{ 
PERCEPTION DURING DARK ADAPTATION 


Ву К. J. W. CRAIK anp M. D. VERNON 
From the Cambridge Psychological Laboratory 


L Introduction (pp. 206-208). 
П. Method of experiment (pp. Шаа 
1. Results (pp. 211-226). 
(1) Series I (рр. 211-214). 
'* . (8) Series II and III (pp. 214-223). 
(8) Series IV (pp. 223-226). 
IV. Discussion (pp. 226-229). 
V. Summary (p. 229-230). 
References (p. 230). 


e 
a 


.l. Іхтворостом 


Ir is a тайын faot that individuals differ in their ability to ‘see in 
- the dark’, a fact that becomes of great importance during the ‘black- 
‘out’. It has generally been assumed that differences in this ability were 
dependent on differences in the absolute threshold of vision, and its 
‘ modification during dark adaptation. But ‘ability to see-in the dark’ 
means in effect ‘ability to perceive in the dark’; and it has never been 
shown that the variation of perceptual ability during dark adaptation 
is a function of the variation in the absolute threshold and of this alone. 
In fact, it seems probable that other factors are operative in deter- 
mining perceptual ability during dark adaptation. And therefore it is 
a-matter of some interest and importance to discover the nature of these 
factors. 

In consequence, series of experiments were ee to measure, first, 
the changes in the absolute threshold of vision for various individuals 
„ during a fairly long period of dark adaptation; and, secondly, the changes- 
in perceptual ability of the same individuals during a corresponding 
period. Now it seemed probable that ‘perceptual ability’-is not one 
' indivisible entity functioning regardless of the nature of the material to 
. be perceived, or of the situation in which it is perceived. Consequently 

the following varieties of perceptugl material and situation were em- 
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ployed, in the hope that they might afford some idea of the possible 
variations of perceptual ability according to material and situation: 

(1) A very simple perceptual task: The subject was required to report 
the orientation of a white dial hand on a black background. | 

(2) More complicated perceptual material, allowing much greater 
freedom of interpretation: The subject was presented with a series of 
meaningful silhouette pictures, black on a white ground, and required 
to report what he saw. 

(3) Simple perceptual material combined with a simple motor task: 
The subject was required to trace with a stylus а simple white maze 
pattern on a black background. 

Since the acuity in fully dark-adapted vision is low, and only large 
objects, simple outlines and strong brightness contrasts are visible, i 
was necessary to present fairly large, boldly, designed black and white 
forms such as those described. 

A further point arises in connexion with individual differences in the 
absolute threshold of vision during dark adaptation. It has usually been 
assumed that if one individual can see much better than another im- 
mediately after coming out from a brightly lighted room into the dark 
street, then the same individual will also see much better than the other 
after being in darkness for a long period of time. Now the ability to see 
in the dark for a short period after the eye has been bright adapted has 
been shown by Hecht (1921), Kohlrausch (1922), and Hecht, Haig & 
Chase (1937) to be a function of cone vision entirely. But the amount 
which the cones can dark adapt is limited, and becomes complete after’ 
5-10 min. in darkness even when the eye has previously been completely 
adapted to illuminations of very high intensity (sooner, of course, after 
partial light adaptation). If, however, the individual is not in complete 
darkness, or is frequently exposed to lights of moderate intensity, he will 
continue to make use of cone vision over longer periods. But if he remains 
in darkness, with his eyes exposed to an illumination of less than about 
rho e-f.c., he will make use of rod vision, which continues to adapt over 
a longer period in darkness, and does not become even approximately 
constant in threshold value until after 30 min. in darkness, if the eye was ' 
previously completely light adapted. Thus it; may be that certain in- 
dividuals have relatively low absolute thresholds in cone vision, and can 
therefore see fairly well just after coming out of a light room, or in 
moderately dim light; but they may be relatively poor in their ability 
to see after long periods in the dark because their absolute thresholds in 
fully dark-adapted rod vision are relatively high. Or the opposite con- 
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dition may occur. Thus it seemed to be important to measure both 
„absolute threshold for vision and perceptual ability more or less con- 
tinuously over a longish period of time, in order to determine whether 
‘such differences existed. 


Ц. METHOD oF EXPERIMENT, 


Serves I. In the first series of experiments continuous determinations 
were made of the absolute threshold for vision during dark adapta- 
-tion over a period of 50-55 min. Dark adaptation was preceded by a 
3 min. period of light adaptation to a 100 W. lamp séen binocularly in 
Maxwellian view,! giving a uniform brightness of 12,000 е.Ё.с. over a 
upil area 2-2 mm..in diameter (56° of the retina). It has been shown by 
& Vernon (1941) that the eyes were completely light adapted by this 
degree of brightness, and thus that all subjects began their period of dark 
adaptation in a similar state of adaptation whatever their exposure to 
light or darkness previous to the light adaptation. | 
` he essential features of the apparatus used in the first series of 
experiments were the light-adaptation apparatus and the projector 
apparatus which prójected a light patch on to a white screen; the 
brightness of the patch could be adjusted. continuously by the subject 
to threshold intensity. 


р The light adaptation apparatus consisted of a metal box containing the 100 W. 
lamp at the farther end. This was observed binocularly through adjustable condenser 
lenses which gave the Maxwellian view. Infra-red radiation was cut out by a calorex 
filter. At the close of the period of light adaptation, the box was swung rapidly out 
of the field, and a pair of artificial pupils, 2-2 mm. in diameter, rigidly connected with 
the box, were swung in front of the subject’s eyes. Through ‘theee he viewed the teat 
patch on the screen. The position of the lenses, the pupils and the chin rest was 
_ correctly adjusted before light adaptation 
The projector apparatus consisted of a '9 W. bulb ina light-tight box with con- 
denser and bbjective in a focusing mount. The test patch was 5 in. in diameter, on a 
soreen .50 in. from the subject; the visual angle was therefore 5? 48’. The maximum 
brightness of the test patch was 0-27 f.c.; the brightness at the eye, 0-22 e.f.c. A neutral 
. gelatine wedge filter could be moved across the light objective by moans of a rack and 
pinion arrangement, in order to vary the brightness of the test patch: А pencil 
fastened to the frame of the filter traced on a clockwork drum which made one com- 
plete revolution per hour. A continuous tracing was thus obtained of the variations in 


А Та the Maxwellian view the pupil and the light source aro placed at conjugate foai of 
the lens. The eye, being near the lens, has cast upon it a much reduced image of the light 
source, and this acta as an artificial pupil limiting the ares of the retina stimulated. А 
, uniformly illuminated field of light is perceived. 
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position of the filter, and hence of the brightnees of the test patch, over a period of 
almost 1 hr. The thickness of the wedge, and hence the light intensity, varied on a 
logarithmic scale, over 6 log unita; and a fall in the traced curve of 1 in. corresponded 
to a ten-fold decrease in intensity. 

The subject was instructed to adjust the brightness of the test patch | continuously 
во that it always appeared to him just visible but no more. To help him in locating 
the test patch, which at threshold intensity was rather easy to lose, a fixation point 
was provided at the centre of the teat patch. This consisted of a blue flash lamp bulb 
placed behind the screen and shining through a hole in it. Ite intensity could also be 
adjusted by the subject so that it was slightly, but not greatly, brighter than the 
teat patch. 

Farther details as to apparatus and its calibration are given elsewhere (Craik & 
Vernon, 1941). 

The subjects of the experiment were и adults, thirteen male and three 
female, aged 20-40. All but one had had a University education, and all were experi- 
enced in experimental work. . 

Series II. In Series П, the procedure during light adaptation and during the first 
10 min. of dark adaptation was the same as the procedure in Series I: The diameter 
of the test patch was now 9} in. (10? 46’). After 10 min. dark adaptation, the test- 
patch light was extinguished, and on the white screen was placed a piece of black 
cardboard, 10 in. square, with a white dial hand, 44m. long by 4 in. wide, rotating 
about its centre (see Fig. 1a). The light was switched on again, and the subject in- 
structed to increase На intensity until he could perceive the dial hand and report 
its position in terms of the hour hand of a clock. White patches on the four sides of 
the square enabled the subject to orientate his perception of the dial hand; but the 
latter was never set to coincide with any one of the patches. 

Eight readings of the dial hand were made. Again after 20 and 40 min. dark adapta- 
tion further sets of eight readings were made. Between making these readings, the 
subject continued adjusting the test-patch brightness to the absolute threshold. 
Fifteen of the same subjects carried out this series of experimenta, together with two 
additional subjects who had not had a University education nor any training in 
experimental work. 

Sertes III. In this series the procedure during the light adaptation and during 
the first 10 min. of dark adaptation was as in Series IT. The test-patch light was then 
switched out, and a black and white silhouette picture, 10 in, square, placed on the 
white screen (a specimen is shown in Fig. 1b). The experimenter then moved the 
filter back through 0-5 in. in order to increase the intensity of the test-patoh light by 
0-5 log unite above threshold (about three-fold). The light was switched on for 2 sec. 
and the subject required to report what he saw. The filter wad then moved back a 
further 0-5 in. (a total increase of ten-fold), and a further 2 sec. exposure given. The 
light was then turned on and the subject allowed to view the silhouette at his leisure. 
Finally, if he was still unable to perceive it at all correctly, he was instructed to 
increase the light intensity until he could do во. 

A silhouette was presented to the subject every б min. from 10 to 45 min. after 
the beginning of dark adaptation, the above procedure being repeated each time. In 
between presentations the subject continued to adjust the test patch light to the 
absolute threshold. The subjects were the same as in Series II. 
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Series IV. In this series the intensity of the light during light adaptation was 
8000 e.f.o. It has been shown by Craik & Vernon (1941) that the eye is so nearly 
completely light adapted by a light of this intensity that the form of the subsequent 
dark adaptation curve is almost identical with that, obtained after adaptation to a 
light of 12,000 e.f.c. After light adaptation the subject was seated in the dark 2 ft. 
from a vertical blackened metal plate, 20 in. square, which he observed binooularly 
and without artificial pupils by the light of two flash-lamp bulbs shining through pin- 
hole apertures, placed behind and on either side of him. On the four quadrante of the 
plate were pasted four white paper maze patterns (see Fig. 1c); and in the centre was 
a white pointer which could be set to point to any one of the patterns. The intensity 
of illumination of these was 0-0007 f.c., giving a brightness at the eye of 0-0005 e.f.c. 
At first the patterns were invisible to the subject, but they appeared gradually, and 
after a period of 7-20 min. he could see the pointer. He was instructed that as soon 
as he could do во he should report its direction, and, if he did this correctly, begin to 
trace out the corresponding maze pattern with a metal stylus. If he allowed the stylus 
to alide off the pattern on to the metal plate, electric contact was made, which was 
recorded on an electrically operated drum. A time marker also recorded on the drum, 
and a signal, operated by the experimenter, at the beginning and the end of the maze 
tracing. The tip of the stylus was coated with radium paint, во that it was faintly but 
not clearly visible to the dark-adapted eye. As soon as the subject finished the first 
mazg, the pointer was reset, and 3 min. after the commencement of the first maze he 
was required to begin the second. The third and fourth mazes were begun 6 and 
9 min. respectively after the begmning of the first maze. 

The subjects were the same as before. 


ПЕ RESULTS OF EXPERIMENTS 
(1) Sertes I 


The curves for the decrease with dark adaptation of thé‘ absolute 
threshold for vision all show the same general form which is indicated in 
Fig. 2 (p. 213). During the first period when the curve falls rapidly cone 
adaptation was taking place. After that there was a stationary stage, or 
even a rise of threshold, until rod adaptation began. The latter was a less 
rapid process, coming gradually to a standstill. The greater part of it was 
complete after about 30 min. in the dark, but, at least in certain individuals 
(e.g. Subject A, Fig. 2), still continued at'a slow rate up till the eid of 
the 55 min. period. . 

There were considerable individual variations in the rate E fall of 
the curve; in the absolute thresholds for fully dark-adapted cone and rod 
vision; and in the period of time until rod adaptation began to appear. 
The final cone and rod thresholds for the different subjects are given in 
Table 1, together with the time until the commencement of rod adapta- 
tion; and typical curves for four subjects are shown in Fig. 2. For 
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clearness of presentation these have been ‘smoothed’ from the ойна] 
tracings, but examples of parts of the latter are given in Fig. 3. Subjéct D 
in Fig. 2 had a very low cone threshold, attained very rapidly; and rod 
‘adaptation began after 5 min. Subject A had a rather high cone threshold, 
and rod adaptation did not begin until after 10 min. But the rod threshold 
fell rapidly, and reached the same level as Subject D’s after 30 min., 


. : Table 1 G 
Intensity in log Com- Intensity in log Com- 
unite of mencement unite of ' mencement 
MÀ of rod АА of 
у Final cone Final год adaptation Final cone Final rod adaptation 
Subject threshold threshold in min. {Subject threshold threshold in min. 
A -21 -47 ll I -24 -41 9 
B.' -27 , -46 4 J -24 -4-0 9 
om -21 -45 8 K -2-2 -3-8 6 
D _ 2.9 -45 5 L _ 2.0 -3-8 10 
E ~ 2.6 -42 8. M -2-2 ~ 3-7 10 
F -23 -42 8 N -2-0 -3-65 12 
| 4 — 2:3 -42 12 о -1-5 -86 6-5 
H ~2:3 -42 8 P -2-2 -3-2 17 


and finally a lower level than Subject D’s. The cone threshold of Subject P 
was almost the same as that of Subject A, but he was very slow in reaching 
the beginning of rod adaptation, and his final rod threshold was far , 
bigher than A's. Subject O's cone threshold was much higher than that 
of any other subject in the series;! but his rod adaptation began quickly, 
after 6 min., and his final rod threshold was considerably lower than . 
Subject P's. Thus Subject A showed a great capacity for rod adaptation, b 
covering 2-6 log units (about 400-fold); while Subject P showed a very 
small capacity, covering only 1-0 log units, or ten-fold. Subjects D and 
О were intermediate in range. And Subjects D and P would tend to ‘see 
in the dark' relatively better immediately after coming out of the light; 
while Subjects А and О would do relatively better after а long period of 
time in the dark. But Subject О would never reach the capacity of 
Subjects А and D to ‘see in the dark’. Consequently in estimating the 
ability to. ‘see in the dark’ it is necessary to take into account the exact 
situation in which ‘seeing in the dark’ is to take place. ; 
When the actual tracings of the threshold readings are studiéd, а 
further characteristic difference between subjects appears. The subject 
was instructéd at the beginning of the experiment that the brightness of 
the test patch might seem to fluctuate, so that the test patch might 


1 Actually Subject О’в cone threshold was rather variable; but йл L gave ап 
example of a consistently high cone threshold (see Fig. 4). 
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perhaps disappear altogether, and in consequence if he wished he might : 
bring it back into view by increasing the illumination. ‘Some subjects 
made little use of this permission, others a great deal. Thus some curves 
_were relatively smooth, while others showed constant fluctuation. More- | 
over, the fluctuations were greater in extent in the latter than in the 
former. Portions of three such curves given by Subjects L, M and F are 
shown in Fig. 3. Now it would appear that in perception Subject L 
might do much better or much worse than Subjects M and F according as 
a momentary glance or a steadily maintained scrutiny was required. We 
shall show below that something of the kind did appear in the perceptual 
experiments; and that an underlying temperamental difference seemed 
to account for these differences in fluctuation, and for the corresponding’ 
differences in perceptual ability. 


(2) Series ТЇ and Ш 

From the results of Series II two curves were obtained for each sub- 
ject, one for the absolute threshold of vision and one from the points at 
which the dial hand was perceived. The curve for the absolute threshold 
was also obtained in Series ПТ, but not for the pointe at which the 
silhouettes. were perceived, since these were presented at intensities 

. bearing а fixed ratio (3 and 10 times) to that of the absolute threshold., 
Another method of scoring perceptual ability was therefore adopted, 
which will be described below. 

It is interesting in the first placé to compare the final absolute 
threshold for rod and cone vision in Series I, П and ПТ. The use of the 
larger test patch in Series П and ТП resulted in a lower final rod threshold ; 
this effect was produced presumably "by summation in rod vision. But 
the thresholds for the three series showed & fairly close parallelism. 1 The . 
final cone and rod thresholds for Series II and III are given in Table 2, 
and in Fig.4 they are plotted against the corresponding values for Series I. 

* The chief discrepancies are shown by Subjects Е and G, and to a less 
‚ degree by B and Q. It was quite clear from their behaviour that F and 
G were erratic subjects, who easily became bored and inattentive under 
the rather monotonous conditions of the threshold experiments. Series TI 
and П provided more variety than did Series I, and stimulated them to 


1 The degree of correspondence between these and subsequent seta of values for the 
different subjects might be measured by correlating them. But such a measure would 
indicate httle. The number of subjects is too amall to deduce any general trends from their 
resulta; and individual differences would be obscured, мы they are revealed by 
comparison of the curves. 
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work more accurately. The type of curve reproduced for Subject F in 
Fig. 3 seems to be characteristic of such an observer; it shows а constant 
unsteady fluctuation, though without the almost obsessive to-and-fro 
movement of Subject M's. It seemed probable that B also was rather 
inattentive, though not restless and bored. Q was an inexperienced and 
untrained subject, and it is probable that in Series 11, the first he per- 
formed, he kept the test patch well above the threshold intensity, but 
reduced it somewhat in Series ПІ. Confirmatory evidence of this point 
will be given below. It may be concluded, however, that the majority . 
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Subjects 
Fig. 4. Final absolute thresholds in cone and red vision. 
Series I. | ———- Series П. ----- Series ITI. 





of individuals will give fairly consistent and reliahle resulte in an absolute 
threshold experiment. But there will also be certain ipdividuals who 
are not reliable; and lack of training and tendency to feel boredom may 
decrease reliability. 

^ More important, of course, is the relationship between the perception 
of form and the absolute threshold of vision. In Table 3 are given the 
average intensities at which the dial hand was perceived during the 
periods beginning 10 and 40 min. after the commencement of dark 
adaptation; and the corresponding average absolute thresholds during 
those periods. The same results are plotted in Fig. D. Here the corre- 
spondence is extremely close during the first period in which mainly cone 
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vision was employed—for perception of the dial hand almost ое: 
This is rather to be expected; since during this period acuity was fairly 
high, and so there was little necessity for using the interpretation from 
faint visual cues which we shall find to be so important in certain types 
of perception. The correspondence is rather less striking during the 





* ТаЫе 2 
Series П Series ПЕ 
f a RE RUE 4А —^ ~ 
Final сопе Final rod Final oone Final rod 
Subject* threshold threshold threshold. threshold 

D: -22 `-49 — -49 
B -84 -5.2 —3-2 -485 
С 2.2 -48 — 2-2 -45 
D -2-6 -49 -2-5 —4-8 
E –2:6 —4-6 -27 -45 ` 
F -30 _ 5:3 — 2-4 ~ 4:35 
G А -28 ~A Е – 3:0 -4T 
H , -22 -45 . -24 -43 
I -23 -4-4 -2-4 -44 
Jc — -41 -26, -41 
K -22 -41 -24 -44 
L -14 —4.3 -1-8 -40 
M -2-7 -42 – 8:5 1-41 
М -20 -42 — — 

р о -20 -42. — 2-25 -40 
Q -20 -40 -2-7 -45` 
В -20 -8-9 -1:8 -3-8 


EE or oertain of their results, are omitted from this or subsequent 
tables, because they were unable to porrn the series, or because the record of their per- 
formance was imperfect. 





Table 3 
\ 

Г After 10 min. dark adaptation After 40 аш Ча dark adaptation 

A =. жеш е 

Ау. intensity Av. absolute Av. intensi rae absolute 

for ea threshold for Eier threshold 

Subject dial han of vision Difference dial hand of vision Difference 
A -19. -241 0-8 -37 -47 1-0 
B -39 — 4:45 0.55 — 4:4 -5:2 0-8 
с — 277 —3.2 0-5 -40 E — 4:85 0-85 
D -18 -2:9 11 -84 —4-86 1-45 
E — 2-5 ~ 8-05 ^ 0-55 -87 - = 45 0-8, 
Е -92 -88 0-6 — 4-0 - 5-25 1-25 
G -3-05 -38-55 0-5 -3-9 -5-1 12 . 
H -24 -%15 0-75 -37 — 4.6 0-9 
I -24 . — 3.05 0-65 -3-7 —4-85 0-65 
к -19 — 2.75 0-85 -9-. -41 1-0 
sd -18 -2-4 0-6 – 3-5 -4:3 0-8 
м -2.2 —2-8 0-6 — 3-3 -42 0-9 
N -18 -23 0-5 ЗТ -405, 0-95 
0 -2:6 — 3:85 0-75 -3-1 -42 1-1 

Q -21 -2-4 0-3 ` -3-7 ` —40 6-3 
В -20 — 2-45 0-45 -3-7 —3.8 0-1 
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second period, though it is still fairly close. Subjects D, Q and R are 
somewhat anomalous. In the case of Subject D, this discrepancy was due 
to his very considerable refractive errors (his vision was —2-75D. for 
the right eye, —11-5D. for the left), which greatly reduced his ability to 
perceive forms under the conditions of these experiments. As mentioned 
above, Subjects Q and R were inexperienced, and for this reason kept 
the test patch at an illumination well above threshold during absolute 
threshold measurements; hence the intensity of the latter was very little 
lower than that of the dial hand readings. Buf we may conclude that in 





“LO min. 





-———— 


Fig. b. decns intensity for perception of dial hand and average absolute threshold 
10 and 40 min. after beginning of dark PPS Perception of dial hand. 
. ——- они threshold. . 





general the ability to perceive in dim illumination such a simple type of 
object as a white dial hand on a black background is mainly a function 
of the absolute threshold for visipn under corresponding conditions. 

But in perceiving such an object, the ‘degrees of freedom’ possessed 
by the observer are few. He knows exactly what type of form he will be 
required to perceive, and that its only variation will be its rotation round 
a circle. But in the perception of other forms the possible variations are 
much more numerous, since their size and shape may be quite unknown 
beforehand to the subject. If a collection of real objects is presented, 
he must not only perceive their shape—he must in addition recognize 

16-2 
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what they are. Now in very dim light, the'intensity of which is below the 
threshold for cone vision (about pły ө.Ё.о.), it is impossible to make out 
any detail of the form of an object, since the acuity of rod vision is too 
low (Marshall, 1939). Thus the observer will get no more than a vague 
impression of the shapes of objects. In the same way, if he is shown 
meaningful pictures, he will see only general contours and strong bright- 
ness contrasts. From these he must not only gain some general idea of 
the shapes depicted, but must also give these a meaningful interpretation, 
and must recognize what the pictures are intended to represent. It i is 
possible that the perception of objects, and the abilities required for it, 
may differ in nature from the perception of pictures. But the sensory 
date involved in the two types of perception are much more similar in 
dim than in bright light, since only general impressions, without any’ 
detail (or, probably, any impression of depth and solidity, in the case of 
solid objects), can be gained in either case. Consequently in both cases 
‚ the observer is-obliged to fill out the vague sensory cues and ‘interpret 
` $hem in accordance with any previous knowledge he possesses, any 
anticipation of what is likely to be seen, and any internal consistency in 
the picture itself. 

Thus it is natural to expect. that the ability to perceive objecta or 
meaningful pictures will not be determined wholly, or even mainly, by 
the absolute threshold of vision. And therefore Series III, consisting of 
meaningful silhouétte pictures, was presented in the hope that it might 
throw some light on the other important factors in the process. Now it 
was tiot possible to proceed as in Series IT and allow the subject to increase 
the illumination until he could say what the pictures were. The point 
аб іввпе was to determine the lowest intensity at which it was possible to 
make a reasonably accurate guess at the meaning of the picture. Left to 
himself to increase the intensity, the subject would usually increase it 
until details of the pictures were fully visible, before making his report. 
Consequently the subject was first of all required to say what he thought 

_the picture represented when the latter was. exposed at an intensity of 
' three, and then ten, times the visual threshold; first for a short, 2 sec. 
exposure, and after for a long exposure. Finally, if he still had no idea 
what the picture was, he was allowed to increase the intensity until he 
could make it out. 

It appeared immediately that the subject was frequently able to get 
a very good idea of what the pictures represented even when the illumina- 
tion was very dim, i.e: below the cone threshold. If, however, he was 
for any reason unable to make this sort of guess, but required to see 
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further detail in order to make out the picture, he was obliged to in- 
crease the intensity above the cone vision threshold. That is to say, 
although rod vision possessed an acuity too low to allow any accurate 
perception of-detail, it did enable the subject to make out the general 
nature of the picture, provided he could fill out the vague sensory cues 
from some sort of idea as to what they indicated. It was most striking to 
note the accuracy of these interpretations in view of the vagueness 
&nd uncertainty of the actual sensory impressions which the subjects 
reported. Some idea of the way in which decisions were taken about , 
vague perceptual impressions is ‚ given by the following reports: 


GA gan walkiniap ЫЙ айй. éncaniual ds Жок OF Hinc agi and geminal 
position—so peculiar he mightn’t have been a man.” : 

(First report): “А series of what looked like pillars." (Second report): “Four 
objecta; the highest has a sharp peak to it, might be a spire; the other ones square, 
might be houses.” 

“А man with two either dogs or sheep. Looked as if he might be holding ono 
one, therefore presumably it was a dog." 


It was also possible to measure the least intensity at which these 
pictures could be perceived from the lowest intensity at which any one 
of the silhouettes was accurately perceived. Another measure was given 
by the lowest intensity at which any one of the silhouettes was partially 
perceived, i.e. the subject had a general idea as to the type of object or 


Table 4 


Lowest intensity at which Av. intensity 
silhouettes were perceived for perceiving 


Final rod a  silhouettes in 
Subject threshold Partially* Wholly* cone vision 

A -49 -3-9 -3-9 is 

B -45 — 3:25 — 2-95 -23 
С -45 -9:5 — 8:15 -21 
D —4-8 — 2:85 — 2-05 -15 
Е —4-5 — 3-4 — 8:4 -23 
F — 4:35 – 8:8 — 3-05 -18 
G -47 _ 3:6 _ 3-0 — 2.6 
H -43 -32 _ 3-0 -1:7 
T -44 -3-85 -3:3 — 1-9 
J -41 — 3-35 — 8-35 -21 
Е. — 4-4 _ 3:8 — 3-25 — 1.9 
L -40 -3-35 3 -295 -1-7 
M -41 -3:05 – 8:05 ~ 2-4 
о — 4-0 — 2-95 — 2.3 —1-5 
Q -45 -3:3 -33 -2-2 
R -98- — 2-75 —2-1 ~18 


* When the figures under ‘partially’ and ‘wholly’ are identical, this indicates that the 
subject was able to perceive the silhouette ‘ Жык during the 2 sec. exposure at this 


intensity, and ‘wholly’ during the long рше 
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Bcene depicted, but could not report it accurately. These figures are 
given in Table 4, together with figures for the final rod thresholds in this 
Series; and are also plotted in Fig. 6, in descending order of absolute 
threshold. It is immediately clear that there are considerable dis- 
crepancies between the ability to perceive the silhouettes and the final 
rod threshold. It is true that on the whole those with lower rod thresholds 
are superior in perceptual ability to those with higher rod thresholds. 
But there is а smaller range of perceptual ability than of absolute 





А D G C О B E I К F HJ м О L R 


Subjects А 

Fig. 6. Intenmty for perception of silhouettes and absolute threshold. Final cone 

and rod thresholds. — — Average intensity ab which silhouettes were accurately per- 

ceived ın cone vision. ————— Lowest intensity at which mlhouettes were acourately 

perceived in rod vision. —.—.— Lowest intensity at which silhouettes were partially 
perceived in rod vision. " . 





threshold; от, to put it another way, thóse with low rod thresholds are less 
superior in perceptual ability than they are in visual ability to those with ^ 
high rod thresholds. This is probably due to the low visual acuity of dark 
adapted rod vision; thus ш perception, which demands a certain degree 
of visual acuity, those with low rod thresholds do not obtain the full 
advantage of this quality. 
| But there are also individual variations. Subject D was conspicuously 
poor at perception; and this we have already mentioned as being due to 
his refractive errors. Minor refractive errors may have accounted in part 
for Subject О’в poor perceptual ability; but we shall refer to him again 
below. Other subjects who were relatively poor at perception were B, G 
and R. Subjects B and R were quite definitely inferior both in intelligence 
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and in general education to the other subjects of the experiment; and 
they made relatively little attempt at an intelligent interpretation of the 
‘partial cues’ afforded by the vague visual impressions. Thus for instance 
Subject R reported seeing ‘some sort of tall structure like a spire’, but 
made no further attempt at inferring that the picture might contain a 
church. 

Subject G was conspicuously poor throughout Series ITI, although his 
score pulled up a little by an accurate perception of the last silhouette. 
He was one of those cautious and resistent individuals who hate to give 
themselves away or bé caught napping and he refused to ‘guess at’ any 
of the possible interpretations. Subject H was also relatively bad at 
perception, though less so than those just mentioned. А biologist by 
profession, he adopted throughout а cautious scientific attitude towards 
interpretation of partial cues. His responses were brief and his guesses 
few, and he obviously did not wish to report anything for which he had 
no accurate evidence. 

Similar attitudes were apparent among some of the subjects who could 
not partially perceive the pictures at an intensity any less than that at 
which they could perceive them accurately. These were Q, Е, J and М. 
E's attitude was similar to that of G, though less extreme. J and M, - 
on the other hand, were over-anxious, afraid lest they might be mistaken, 
and therefore careful only to report what they could be certain of. 
This anxiety and uncertainty were"also demonstrated in their absolute 
threshold curves, which were of the constantly fluctuating kind repro- 
duced in Fig. 3. Q’s deficiency was due partly to anxiety, but also to 
laok of training in this type of experiment. 

Quite opposite were the attitudes of Subjects F, K, L and O. They 
were willing to ‘take a chance on it’ and make guesses in the hope that 
these were correct. In this L was conspicuously successful He was 
unusually ‘quick on the uptake’ and adept at making the most of his 
rather poor visual equipment. But I and К were less successful. That is 
to say, their ability to perceive accurately was about what would be 
expected from their visual equipment; and their readiness to guess gave 
‘them only vague and not accurate ideas of what was presented. 

With Subjects F and O this guessing was probably deleterious. F has 
already been referred to as the subject giving the fluctuating curve in 
Fig. 3, whose absolute threshold varied a good deal from' day to day, 
becoming lower in the more interesting and higher in the more boring 
experiments. At the same time he exhibited a rather wild and reckless 
attitude to the silhouette perception, and was ready to advance guesses 
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at interpretation on quite inadequate grounds. Moreover these responses 
were over-determined by the content of the previous presentations, a 
characteristic also appearing in Subject O's responses, though leas con- ` 
spicuously. It is shown clearly in the tabulation of Subject F's responses 
in Table b. He was & highly suggestible individual, and there is little 
doubt that he was temperamentally & poor observer in this type of 
exponent: 


Table 5 5 

Silhouette picture presented : First interpretation* 
Man, horse and cart; horse has a flowing tail North of Scotland 
Ship at sea р . А dog with & long tail 
Two men and a dog то sailing ships at sea 
Church with tower, and trees И or Stonehenge 
Man, a ah and a lamb thing, man 
Man and a fox Мал оп тео; on а cliff by the sea 
Church with spire, houses and à tree uildings . 
Yachts at.sea Telus with frees 


* interpretations derived from previous presentations are in italics. 


It is also of some interest to study the relative perceptual ability of 
the subjects in cone vision, when they were able tó see the details of the. 
pictures with fair accuracy. A measure of the ability was given by 
averaging the intensities at which the subject set the illumination when 
he was required to increase it until he could see what: the picture was 
(only those values have been averaged which were above the final cone 
threshold and which correspónded to an accurate perception of the 
picture). These figures are given in Table 4, and are plotted in Fig. 6 
together with the figures for the final cone thresholds in this series. Two 
things are clear. There is a much closer cbrrespondence between final cone 
threshold and perceptual ability in cone vision than there is between 
final rod threshold and perceptual ability in rod vision. There is a slighter 
correspondence between perceptual ability in cone and in rod vision; but 
this is greater than the correspondence between final rod threshold and 

‘perceptual ability in rod vision. In other words, there ів a tendency for 
perceptual ability to remain relatively constant throughout the cone and 
rod periods of dark adaptation, and independent of the absolute 
threshold; but it-is affected to a greater extent during cone than during 
rod vision by the absolute threshold. Now since perception during cone 
vision is in part dependent'on perception of the details of the pictures, it 
requires the relatively high acuity of cone vision, and thus perceptual 
ability will be in ‘part a function of the cone threshold. But certain 
subjects showed & considerable discrepancy between this ability and the 
final cone threshold—in particular Subjects B, D, H, and O were rela- 
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tively poor in perception, Subjects M and В relatively good. Now 
Subject B had a very unusually low cone threshold; but his perceptual 
ability has already been mentioned as rather inferior. But iť seems that, 
perceptual ability in cone vision was less dependent on intelligence than 
was perceptual ability in rod vision, since inference was much less in use. 
This is confirmed by Subject R’s much better performance in cone vision. 
The fact that the average intensity for cone perception of this subject 
coincided with his absolute threshold was due to his tendency, already 
described, to set the absolute threshold too high. Subject Q’s threshold 
readings were also too high, for-the same reason. 

The relatively poor perceptual ability of D, H, and O has already been 
commented on. It is interesting to note the improvement of Subject M. 
It appears that with the relatively well-defined sensory impressions of 
cone vision the anxiety caused by guessing was no longer operative; and 
a natural quickness in noticing and making use of detail in the pictures 
enabled him to perceive them strikingly well—-better than any other 
subject except G. 

It is clear then that the individual with a relatively low cone threshold. 
will have a considerable advantage in perceiving any object sufficiently 


illuminated to exceed this threshold. On the other hand, the individual 


with the relatively low rod threshold will not have the same advantage 
in perceiving objects at lower intensities. But psychological abilities ' 
may qualify a low rod threshold and to some extent compensate for a 
high one. They will have less effect on this kind of cone vision. 


(3) Senes IV 

In Series IV the perceptual task was again relatively simple, ap- 
proaching that of Series IT; but it was complicated by the accompanying 
motor task of tracing the maze pattern. It is true that this task involved 
very little manual dexterity, and іп в good light the subjects could have 
performed it without making any errors. But the perceptual task was 
nevertheless made harder by the fact that it was to some extent doubled; 
that is to say, the subject had not only to observe the direction of the 
maze pattern (which changed frequently and was not uni-directional as 
was the dial hand); he also had to perceive, even if only vaguely, the 
position: of the stylus, in order that the latter could be made to coincide ` 


. with the former. 


1 Unfortunately, the ability to locate the position of the end of the stylus kinaesthotio- 


* ally from the position of the hand varied considerably in different subjects; thus some made 


much more use of kinaesthetio oues; others of purely visual oues. Obviously the former 
were at an advantage. 
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But in one respect this test gave a measure of perceptual ability which 
was very similar to that obtained in Series II—namely, the time until the 


' _ subject cottld perceive the orientation of the white pointer which was set 


No. of errors 


to point to'the beginning of the first maze pattern. This time varied from 
T$ to 19 min. for the.various subjects. Thus the relative ability of the 
subjects in this test might be expected to correspond to their relative 
ability in accuracy of perception of the dial hand at the periods either 
10 or 20 min..after the beginning of dark adaptation. In Table 6 the 
three sets of figures are given; and they are plotted in Fig. 7 in ascending 
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све M R OQ H C X A I L O N D 
Subjects 
Fig. 7. Perception of pomter and number of errors in maze tracing. —_—— Time until 
pointer was perceived in Series IV. -— — Number of errors in maze tracing in Series ГУ. 


* ————— Average intensity for perception of dial hand after 10 min. in Series П. 
-= Average intensity for perception of dial hand after 20 min. in Series IL 


order of time interval for Series ТУ. We see that there is a correspondence 


between the sets of values, though it is not as close as that between the 
average intensity for the dial hand readings and the absolute thresholds 
in Series II. But an exact correspondence would not be éxpected, since 
Series П was performed with artificial pupils, Series ГУ with natural 
pupils. We cannot therefore draw any conclusions from the disctepancies 
between the two curves; but we are probably justified in assuming that . 
the times taken to see the pointer in Series ТУ give an adequate measure 
of the same type of simple perceptual ability as was given by the average 
intensity for the dial hand readings in Series П. · 


+ 
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Table 6 








Series IV Series II 
~ —^— \ Av. intensity for 
Time till perceiving dial hand 
inter was "s ——— S 
, Bubjeot perceived · No.oferrors After 10 min. After 20 min. 
А 141 101 -1-9 -32 
B 16 — — 3:9 ~ 4-2 
d 9-5 78 294 -3-6 
D 19-1 133 -18 -28 
E 9-8 86 -2-5 ~ 3:45 
F 9-9 91 — 8:05 -3:8 
G 13-5 92 -24 -3-6 
H 12:5 56 — 24 -3i 
I 15:3 91 — 2:4 -3-8 
K 13-7 78 -18 —2-6 
L 158 125 -1:8 -9:2 
M 10-2 97 -2-9 -28 
N 18-0 64 -18 -2-9 
о 17-1 88 -2:6 -3-1 
Q 12-3 60 +. 2241 —3-3 
R 11-6 98 -2-0 -2-8 


The accuracy of the maze tracing in Series IV was measured by the 
number of errors—times that the pointer slipped off the maze on to the 
metal plate. These are given also in Table 6, and plotted in Fig. 7. 
Again there are discrepancies between the times until the pointer was 
perceived, and the number of errors in tracing. Subjects H, N, O and 
Q showed conspicuously few errors; Subjects L and D, possibly also M 
and В, an unduly largé number. The subjects could of course regulate 
their own speed of tracing, but in no case shown here was frequency of 
errors due to high speed of tracing; those who traced slowly made more 
errors than those who traced more rapidly.1 It seems that Subjects Н 
and Q were as careful in their performance of this Series as they were in 
'Beries III; and Subjects М and О here showed а similar type of caution 
which did not appear in Series ПТ. The frequency of errors shown by 
Subjects L and D was probably due to their poor visualacuity. Snbject 
M’s over-conscientiousness here had an effect opposite to that which 
occurred in Beries ПТ; he was so anxious not to be late in reporting 
the position of the pointer that he went to the other extreme and did 
во while it was still very faint and indefinite. Thus wheh he began to 
trace the first maze he could see it only very faintly, and was thus slow 
and inaccurate. ' | р 


1 Subjects J апа Р were possible exceptions to this generalization; they are not included 
here because they did not do Series П, which was carried out later than Series ГУ. Subject 
P's very large number of errors may have been partly, but not entirely, due to his fairly 
rapid speed; and Subject J was slow and accurate. But these two cases seemed exceptional. 
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On the whole the results of this series are rather disappointing, pro- 
bably because of the impossibility of controlling the experimental con- 
ditions rigidly. There is some indication, however, that caution and 
anxiety, as well as the absolute visual threshold, may determine the 
accuracy of. the performance. But they may affect it in a different 
manner from that in which they affected performance in Series III, 
which is explicable in view of the different psychological nature of the 

_ abilities involved. 


' IV. Discussion zx 


It is fairly clear, then, that the psychological basis of the РРР 
performance in dim light, and hence the qualities required for it, may 
differ considerably int different perceptual tasks, and, indeed, may be 
almost specific to a particular task. There is no doubt, also, that famil- 
larity with the situation and task is an important factor in assisting per- 
ception; and such familiarity again may be specific for the material, the 
situation and the particular observer. For instance, we have noted that 
the inexperience of Subjects Q' and R affected their performance both in 
Series II and III’ Again, in Series III, it was observed that pictures of 
men, objects which are familiar to most people in silhouette pictures, were 
always more readily perceived than the less familiar pictures of scenery. 
In particular, a picture of an Italian church, relatively strange to most . 
observers, was generally found the hardest to perceive. 

It follows, thén, that it is exceedingly: difficult to lay down any broad 
general conclusions as to the qualities and abilities which make for 
‘being able to see in the dark’. Of course it is undeniable that low 
absolute thresholds, both in cone and in rod vision, are of importance. 
Subject P, for instance, had a very high rod threshold. Unfortunately he’ 
was unable to carry out Series П and ПІ, so that the effect of this on the - 
perception of silhouettes could not be measured. But in Series IV his 
time to see the pointer, 18-2 min., was longer than anyone's except 
Subject D's, and his number of errors was the largest of all, 169. And 
there is little doubt that, however favourable his psychological qualities, 
he would have been greatly handicapped even in Series ITI. Other in- 
dividuals, such as Subjects L and O, were relatively poor in seeing in 
moderately dim light, or just after coming out of a light room, because 
their cone vision thresholds were relatively high; but they were not во 
poor in seeing after a long period in the dark. Again, a high degree of 
refractive error may co-exist with a low absolute threshold, as in the case 

of Subject/D, and may be highly deleterious to perception in the dark. 
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But on the whole the more complicated becomes the perceptual 
material and situation, and the vaguer the sensory data, the greater the 
extent to which perceptual ability is determined by psychological as well 
as by physiological factors. These psychological factors are both cognitive · 
and affective, innate and acquired. The following are those discovered 
in the course of these experiments; but there may well be others which 
would appear in a more exhaustive enquiry with more subjects: , 

Cognitive factors. There is no doubt that tntellgence plays an 
important part in helping the subject to ‘guess at’ the possible inter- 
pretations to be placed upon the incomplete sensory data, and to select 
those probable and relevant to his knowledge of the general situation. 
Subjects В and В showed quite clearly their inability to ‘think of’ 
possible meanings for the silhouettes. On the other hand in cone vision, 
where guessing played less part, intelligence was less important. 

Education and general experience were of importance in directing the 
subject towards the best use of his natural abilities. They increased the 
ability to select the best interpretations. Examples of this type of 
selection were given on p. 219. But education and experience of a 
particular kind, namely the highly exact and scientific, seemed in tasks 
such as that of Series III to prevent the subject from exploring the full 
possibilities of the situation, because he could not obtain the accurate 
check on the sensory data on which he was accustomed to rely. This 
effect occurred also to some extent in cone vision, where it might be less 
expected. The responses of these individuals were either brief and 
business-like, omitting all but essentials; or gave rather long descriptions 
of the phenomenal appearance of the presentation, without much jnter- 
pretation, thus: (First report): “ Almost nothing except a few lumps in 

: the middle; line dividing the picture above and below is slightly curved 
and rough." (Second report): “Completely different. One low rectangle 
at the left, then another, then a tall object. Something on the left. Can't 
identify them." 

More specific experience and familiarity with the particular material 
and situation encountered were definitely helpful. Familiarity with 
material we have already discussed. For carrying out a task such as the 
continuous adjustment of a very dim light to threshold intensity, some 
experience in performing laboratory experiments was important. We 
formed the opinion that such experiments performed by untrained sub- 
jects might give quite misleading results. Hither they would be variable 
in their readings, or they would consistently keep the intensity well above 
threshold so that the test patch was easily visible throughout. Such con- 
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ditions would not of course obtain in ordinary life. Butit appears likely 
that the ability to perceive certain objects in very dim light might be 
considerably increased by training the observer in what to look for, and 
in giving him practice in picking it out, in specific situations such as he 
_ might have to encounter in ordinary life. . 

Affective factors. These were mainly innate, though there is no Шш 
that any acquired condition of emotional НЕ. might enhance 
the effect of some of them. 

Considerable effects were produced by recklessneas, caution, over- 
caution, anxiety and over-conscientiousness. The most favourable 
attitude was that produced by a moderate degree of adventurousness, a 
willingness to ‘take a chance” that one’s guesses might be correct. But 
a moderate degree of caution and self-criticism was algo useful because 
it caused the subject to-examine his gueases carefully before deciding on 
his interpretation. Too much recklessness, however, made him rush to 
conclusions and suggest something quite improbable, or give widely 
contradictory reports on ‘succeeding exposures. Thus Subject F gave 
the following reports on в picture of а man, a woman and a dog walking 
uphill: 

(First exposure): "Tiro salling ships, yachte, and a fairly oalm вва.” \ 

(Second exposure): “А bridge or something sticking out on the left.” 

(Third exposure): “A man walking with a wheelbarrow and a figure behind him.” 

(Fourth report): “Two hikers going uphill with a dog in front.” . 

Closely allied to this was the tendency to over-suggestibility, shown in 
a readiness to produce interpretations based in whole or in part on the 
contents of previously presented material (see Table 5). It is. probable ` 
that an individual with such в tendency would be very easily affected 
by any other factors in the situation which encouraged a particular type 
of response, i.e. ‘suggested’ what that response shotild be. 

On the other hand, too much caution made the subject unwilling to 
guess at all, in case he gave himself away. This was particularly notice- 
able in the rather resistant type of individual who hates to be ‘caught 
out’, and who gave brief and banal responses. А rather similar effect 
appeared in the anatous and. over-consctenttous individual who was afraid 
to make mistakes and thus dared only to hazard an interpretation of 
which he was fairly certain, and gave responses such as: “ A small figure, 
a tall figure, a small figure—might be anything.” But it was interesting 
to note that the deleterious effect of this anxiety and hesitancy was 
much less in cone-vision, presumably because the subject felt a greater 
certdinty as to the detailed shape of the picture presented. However, 


. К. J. W. Сватк AND M. D. VERNON 229 


he showed its effect in his absolute thresbold readings by the extreme 
fluctuation of the curve (see Fig. 3, Subject M). ` 

Another characteristic which appeared less in the silhouette experi- 
ments with their variety and short exposures than in the longer and 
more monotonous experiments was liability to boredom. It was shown 
in the ‘restless’ type of fluctuation made by Subject F in Fig. 3, and 
by the increase of the absolute threshold in the duller experiments. This 
liability to boredom appeared in subjects both of the ‘reckless’ and of 
the ‘over-cautious and resistant’ type. 


! V. Summary 


Curves for the absolute threshold of vision of eighteen subjects were . 
obtained continuously over a period of 55 min. dark adaptation, after 
previous complete light adaptation. Certain characteristic differences 
were found between the curves of the different subjecte. Of these the 
most important were the relatively high threshold of certain individuals 
after cone adaptation together with a relatively low. threshold after rod 
adaptation; while other individuals had a relatively low threshold after 
cone adaptation, and а relatively high one after rod adaptation. These 
characteristics were consistent for most subjects on repetition of the 
experiment. But a few subjects, particularly those liable to feel boredom, 
and those who had had littlé experience of experimental. work, showed 
rather variable thresholds. 

. The ability of the above subjects to perform simple perceptual tasks 
during dark adaptation, such as reading the position of a dial hand, was 

* very closely related to their absolute thresholds of vision. But the per- 
ception of more complicated material, such as silhouette pictures, was 
determined only partially by the absolute threshold in cone vision; and 
still less by the absolute threshold in rod vision. The ability of the subject 
to interpret the vague sensory data obtained in rod vision, and hence to 
make out the meaning of the picture, was affected by a variety of purely 
-psychological qualities. Intelligence, education, and familiarity with and 
experience of the particular type of material and situation, were of great 
assistance. Affectively based attitudes were also important. Too much 
caution or timidity prevented the necessary amount of guessing at the 
meaning of the pictures; too much recklessness, and suggestibility to 
irrelevant influences, produced inaccurate guessing. 

Attitudes of this kind also affected the performance during dark 
adaptation of a simple perceptual and motor task, the tracing out of a 
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dimly illuminated maze pattern; Bat the actual effects often differed from 
‘ those occurring in the perception. of” tilhousttes. 
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I. LIyrropvction 


In an earlier paper (1) experiments were described in which the thresholds 
for firmness were measured for two different types of soft body, namely 
‘a truly fluid bitumen and an almost truly elastic solid (rubber). In both 
these materials firmness depends upon single simple physical concepts, 
although these have different dimensions, namely those of viscosity in 
the one case and of elastic modulus in the other. Such materials are 
unfortunately rare. The kind of soft body generally met with in everyday 
life shows both plastic and elastio properties and it is difficult to say what 
firmness really means for these materials. It must depend upon some 
function of both plastic and elastic properties but the exact function is 
as yet unknown. Classical physics deals with this problem by treating 
the recoverable and non-recoverable deformations independently. From 
the psychological point of view this is clearly unsatisfactory, for some 
judgement for firmness can be and is made even before the pressure has 
been released, that is before it can possibly be known how much of the 
deformation is going to be recovered. Я 
Brit. J. Paychol. xxxi, 3 eo 7 vo 16 
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| A treatment was suggested ih the paper already quoted which would 
avoid this difficulty but which gives a ‘firmness’ having variable dimen- 
sions depending on other properties of the material. Experiments on the 
· direct comparison of materials in which firmness has different dimen- ' 
81018 (2) show, however, that this is far from being an insuperable difficulty 
for the average subject. A far wider experiment, in which subjects were 
asked to rank eight synthetic materials with mixed elastic and plastic 
properties, indicated that comparisons for firmness in such materials are 
made on the basis of total deformation, ih that the rank order obtained 
` from the pooled results corresponded more nearly with the order for total 
deformation after 2 sec. than with the order for any other physical . 
measurement made. The relationship between these two interpretations 
. of ‘firmness’ will be discussed later. 

Unfortunately the total deformation will dped upon the pressure 
applied as well as upon the time of its application. Moreover, the 
relationship between deformation, pressure and time will not be simple’ 
as is the.case with true fluids and true solids, since such complex materials 
almost invariably get progressively softer the harder they are pressed 

.(structural viscosity) and progressively-harder the further they are 

pressed (work hardening). Thus the actual sensory data received by any 
. subject will depend upon the way in which he handles the materials, and 
the ‘correct’ order of firmness for any given set of samples will almost 
certainly vary for different individuals and even for the same individual 
at different times. : 

The difficulties opposing any sort of measurement of threshold under 
such conditions appear at first sight almost insuperable. There are, 
however, some four methods open for the investigation of the subjective 
judgement of such ‘mixed’ materials. 


У 
П. INVESTIGATION BY THE METHOD OF SELF-CONSISTENOY 


By far the best method for comparing the efficiency of. individuals 
seems to be to measure the self-consistency of their judgements by getting 
them to rank the same set of samples a number of times. Their’ ability 
to reproduce the same rank order will depend upon at least four factors: 
namely, (1) sensory acuity; (2) a stable mental criterion of firmness, to 
overcome the dimensional difficulties when the samples differ in ‘spring’; 
(3) ability to select suitable test conditions or methods of handling, i.e. 
those giving maximum: differences; and d ability to reproduce these 
test conditions. 
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This method was used by Scott Blair & Coppen(2) to compare the 
abilities of people having different types of training and was found quite 
satisfactory for this purpose, but it did not yield data directly relating 
subjective to objective differences nor any figures which could be com- 
pared with the threshold figures for other materials or other senses, 


III. INVESTIGATION BY THE USE OF ARTIFICIAL MATERIALS 


Perhaps the most obvious and ultimately the soundest solution of 
these difficulties is to use some kind of self-recording material which 
would'record the pressures, deformations and times used on each sample 
by each subject, from which the actual properties of the material under 
these conditions could be calculated. One could, for example, have 
recording instruments embedded in the samples, but this would mean 
that the sample could not be homogeneous and it is not possible at 
present to say what effect this heterogeneity would have. The more 
obvious method of pressing the sample while it rests on a balance has the 
disadvantage that this is an unnatural method of handling for most 
subjects and also the movement due to the balance is added to the 
movement due to the change of height of the sample. 

An alternative method would be to construct an artificial material. 
For example, small bulbs of some flexible but non-elastic material could 
be filled with mercury and connected to a manometer and to a capillary 
leak. The height of the column in the manometer would register the 
pressure and the additional volume of mercury would give a measure 
of the recoverable deformation, the volume expelled from the capillary 
‘leak giving a measure of the non-recoverable deformation. This method 
would eliminate the small differences in surface properties (e.g. stickiness) 
frequently found to accompany small differences in firmness, and might 
also affect some of the skin sensations in an artificial way, but these 
drawbacks are probably unimportant compared with the advantages. 
But the war obviates, for the present, the undertaking of such a task. 


IV. INVESTIGATION BY THE USE OF KNOWN PRESSURES 


A third method of attack would be to train subjects to use a known 
pressure, the time being either previously fixed or else measured during 
the test. The firmness could then be measured under the same con- 
ditions. Now the capacity to reproduce the test conditions is certainly 
a part of the ability to judge small differences in the firmness of those 
materials for which this property varies with the test conditions: The 
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capacity to reproduce a set of conditions arbitrarily fixed by the experi- 
menter, however, is not a part of this ability. The following preliminary 
experiment was carried out in order to investigate whether subjects 
could be trained to use a known pressure, and if so, whether the fact that 
the choice of pressure was arbitrary would affect reproducibility. 

The subject was given 2 min. in which to practise reproducing a 
pressure of 10 lb. by pressing with the thumb on a cork of diameter 2 сш. 
placed on a Post Office parcels balance. The subject was then asked to 
reproduce this pressure twenty times at intervals of 20 вес. without 
seeing the dial. The experimenter gave the signal 3 sec. before the qubject 
began and took the reading on the dial of the balance at a signal pen 
by the subject. 

The subjects did the. test three times each, then repeated the test 
20 hr. later, omitting the practice period. They were shown tbeir results 
and immediately did another repeat, again without farther practice. 
A third subject was first asked to reproduce any pressure she liked ten 
times without looking at the dial. This she repeated until she had done 
six such teste, she was then given the other test to do. The results of 
: all the teste are given in Table 1. 


Table 1 
Reproduced pressure in Ib. in test number 
Subject 1 2 .8 4 5 6 
(a) No standard pressure ` 
3 - Mean _ 9-1 8-5 8-9 8-8 ^ 59 5-8 - 
Mean deviation 0-4 0-5 0-7 0-4 0-6 0-3 
: (5) Standard pressure 10 Ib. 
з |^ Mean 10-3 10-6 — — — = 
Mean deviation 0-7 0-3 — == — — 
1 Mean 18:3 10-2 9-8 7.5% 81% — 
А Mean deviation 0-8 1-2 ‚ 0-8 07 0-8 .— 
2 Mean - 13-1 12.3 10-4 11-9* 9-4* — 
Mean deviation 11 07 . 07 0-8 0-4 — 
^ i À * No practice period. у 


These results indicate that subjects can be trained to reproduce a 
given pressure with sufficient accuracy to justify us in making our 
objective measurements at this pressure. Moreover, the one subject who 
also carried out the test using her own standard pressure showed no 
appreciable difference in accuracy of reproduction when asked to do the 
test with a standard pressure arbitrarily fixed-at 10 Ib. These tests would, 
however, have to be carried out by every subjett who was asked to make 
any judgements using an arbitrarily chosen рее to make sure that 
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the results hold for everyone. This in itself would be a somewhat lengthy 
procedure and it would not even then be known whether this ability 
acquired with a Post Office balance and a cork could be transferred to the 
test situation. The subjects may, for instance, have judged by the extent 
of the movement required rather than by sensations of tension and 
pressure. The effect of this additional task on the subjects’ accuracy of 
judgement, mental attitude, etc., as distinct from their ability to mani- 
pulate the materials successfully, would also have to be investigated. In 
fact, although the evidence is sufficient to indicate that this is a method 
which might profitably be pursued further, a whole programme of 
research would have to be carried out on subsidiary investigations before 
any confidence could be placed in results obtained by the use of such a 
method. Moreover, it would still involve measuring abilities other than 
those necessitated in making judgements of the required character. 


V. A METHOD OF CALCULATION FROM SELF-OONSISTENCY DATA 


In view of all the difficulties attending the methods described above, 
it seemed worth while, especially вілсе work on the problems of sub- 
jective judgement of firmness is still at auch an early stage, to attempt to 
calculate the threshold from the data already obtained in the earlier 
experiment on self-consistency (2), even though, admittedly, this would ` 
give us information only as to the order of magnitude of the threshold, 
one of the above more cumbersome methods being necessary for more 
- accurate information. 

The data available were the rank orders assigned by nineteen subjects 
- on twenty-five different occasions to'eight samples of a specially pre- 

pared synthetic material which varied in both spring and firmness. When 
the experiment was completed, the samples were cut up and objective 
measurements made under conditions which were as near as possible 
similar to those used by an average subject. Some of the samples appeared 
to change slightly during the course of the experiment and, when due 
allowance was made for this, it appeared that the rank order derived 
from the means of all the subjective judgements agreed very well with the 
order of total deformation obtained in the objective tests. 

Since the samples changed slightly during the experiment and since 
also the rank order even for total deformation would depend upon the 
conditions of testing or handling, the ‘objective’ differences upon which 
a subject based any individual ranking would depend upon the time at 
which the test was done and upon the subject who did it; so that in order 
to work out a threshold, some way must be found of calculating the 
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objective differences for each person for each half of thé E гаді 
taken separately. As a tentative way of doing this, it was assumed that 
the differences between the mean subjective ranks for each subject for. 
each half of the test were proportional to the differences between the 
mean total deformations produced by that subject for that half of the * 
test; that is, that in general the subjects’ judgements were correct. It”. 
might equally have been assumed, remembering Fechner’s work, that 
the subjective differences would correspond with the differences between 
the logarithms of the total deformation, but for the sake of simplicity. 
the first assumption was made. It was also assumed that the hardest 
and the softest samples did not change appreciably either with time or 
with method of handling. Since all subjects agreed: as to which were the 

` hardest and the softest and since the mean ranks for these two samples 
did not change perceptibly during the test, this seems a not altogether 
unfair assumption to make. Having thus fixed the maximum objective 
difference, the ‘objective’ difference for any given pair for any given sub- 
ject for half the test was taken as a proportion of this, the proportion 
being determined by the ratio of the difference in the mean subjective 
ranks of the two samples to the difference between the mean subjective. 
ranks of the hardest and the softest samples for that subject for that 
half of the test. For example, if eight samples, have mean subjective 
ranks, a, b, c, d, e, f, д, В, and if the hardest (a) and the softest (Л) give 
total deformations 4 and H respectively, then the objective difference 
D-E may be calculated as follows: 


 D-E, A-H (A — H) (d-e) 
docu, Т Weg ee 


. ‘This was then taken as a percentage of the deformation for the 
hardest sample. Now clearly, for those samples which were confused 
with only one other, the difference in mean rank would be determined 
solely by. the number of times that one was judged greater than the other 
and not by the extent to which it was judged greater, so that with this 
method of calculating, the ‘objective difference’ and the percentage 
correct answers would be different expressions of the same data. For 
this reason the only pairs selected for analysis were those in which at 
^ least one of the pair had been confused with a third sample so that the, 
two mean ranks depended not only upon the number of times one was . 
judged greater than the other, but also upon the extent to which one was 
judged greater or less than the other. Any sample which was not con- 
fused with any others was omitted from the analysis since there was then 
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no measure of the size of the interval between it and adjacent samples. 
Similarly, if the data tended to fall into two or more groups which were 
not confused with each other, pairs made up of samples from different 
groups were not used. Samples which showed a definite drift from one 
_position to another were also omitted. 


УТ. . COMPARISON OF ‘MIXED’ AND ‘SIMPLE’ THRESHOLDS 


‘As many pairs of samples as possible were selected in this way from 
the records of all the subjects. The data were then grouped conveniently 
and means were calculated. The resulta are plotted in Fig. la. Data 
obtained from pairs that were confused only with each other are also 
given and it will be seen that the points fall on a straight line. The results 
obtained from the other pairs form a smooth curve differing markedly 
from this line, showing that some quite different function is being 
measured. Moreover, this curve is similar in shape to the curves obtained 
for the viscosity and modulus thresholds, except that there is a marked 
tendency to flatten out near the 50 % correct level. This is probably due 
to the fact that the smaller the differences, the more the relative mean 
positions of the two samples will tend to be influenced by the number of 
times one is judged greater than the other and hence the nearer the 
curve will approach to the straight line obtained for pairs confused only 
with each other, which cuts the zero difference line at 60 % correct. For 
this reason data on small differences are considered definitely unreliable 
and differences below 10 % have been excluded from the calculations. 

If, neglecting these points, we plot the logarithm of the percentage 
difference (log A) against percentage correct answers, as was done for the 
viscosity and elastic modulus thresholds, we get a fairly good straight 
line’ (Fig. 16), having a slope significantly lower than that for rubber 
(P«0-01) and only slightly lower than that for bitumen (Р> 0-05) 
which it crosses at the 40 % level. This means that the threshold for such 
a mixed system is barely distinguishable from that for а true fluid. In 
view of the difficulties of handling the materials and maintaining a stable 
criterion of firmness in the face of ite varying dimensions this threshold 
is surprisingly low, though it must be remembered that having assumed 
in the first place that the subjects are in general correct, this method of 
calculation would tend, if anything, to give an artificially low threshold. 


1 Lines were fitted by the Method of Least Squares and the sampling errors of the 
ordinate of the centroid and of the slope were estimated on the assumption that the 
experimental errors of single pointe were predominantly in the ordinates: this assumption is 
probably not entirely justified, but № was considered that the data were hardly sufficient to 
warrant a more detailed apportionment of the errors between ordinate and abscissa. 
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УП. Comparison ОР THRESHOLD OURVES FOR ONE OHEESE-MAKER 
FOR CHEESE AND FOR OTHER MATERIALS 


One of the technologist subjects who did the tests with the bitumens, 
rubbers and synthetic materials, also gave judgements over many months . 
on cheese curd at a certain stage (the pitching stage) in the manufacture 
of Cheddar and Cheshire cheese. Several cheeses are made each day under 
the supervision of this expert, who felt each curd just before it was 
‘pitched’ and gave an opinion as to whether it was normal, slightly soft, . 
very soft, slightly firm, very firm, etc., for this stage of manufacture. 
Alfogether she used about eleven such categories of judgement. In this 
way a rank order could be obtained for the cheese made on any one day. 
The percentage difference in firmness between each curd and every other 
curd made that day was calculated from data obtained from an objective 
test described by Scott Blair & Coppen (3) and the differential threshold 
curve was plotted. 

Cheese curd at the pitching stage is a somewhat unusual material in 
that it consists of tiny particles from about 25 to 500 mm.? in volume, 
suspended in whey. When judging for firmness the experte both feel the 
impact of the particles while stirring in the whey and also squeeze a 
handful which has been removed from the whey. This particular expert 
apparently used mainly the latter method. In spite of this difference 
from the other materials it is of interest to compare this threshold curve 
with the other curves for the same subject, since she might be expected 
_ to give a better performance in the field in which she was especially 
- trained. The results are given in Fig. 2. | 

Unfortunately this subject’s curve for the bitumen experiment is-too 
irregular to be included. The general curves for all subjects are included 
for comparison. ' 

It will be seen from Fig. 2 that the curve for cheese curd shows a 

- marked curvature, but that nevertheless this subject’s performance when 
dealing with her own material was throughout superior to her perform- 
ance when dealing with the synthetic cheese-like materials and superior 
to the average performance for both the true fluids and the synthetic 
materials. Moreover, for differences above 10% her performance is 
actually superior to her own performance on the elastic solids, though. 
still inferior to the average for these materials. 

In view of the fact that cheese curd shows properties very similar to 
those of the synthetic materials, the relative position of the two curves 
is very striking and seems to afford definite evidence of a superior ability 
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resulting from training. It must, however, be remembered that ‘springi- 
ness’ and firmness are definitely correlated in cheese curd but not in the 
‘synthetic materials. This would tend to make judgement relatively 
easier when dealing with the former material, sinve for the small differ- 
ences there would be little difference in ‘spring’, thus avoiding the 
dimensional difficulty; and for the larger differences there might be a 
sufficiently big difference in ‘spring’ for the subject actually to judge by 
this difference in quality as well as, or instead of, the difference in 
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firmness. These considerations would account not only for the relative 
positions of the curves for the synthetic materials and for cheese curd but 
also for the marked curvature of the latter curve. Added to this, there is 
probably some correlation between the size of particle and firmness,’ 
especially at the extremes, the fine cut curds usually being somewhat 
firmer objectively and feeling still firmer than the objective test would 
suggest, thus again exaggerating the great differenges. 

It appears that in general the slopes of the threshold curves for this 
- subject are considerably lower than the slopes of the general curves. This 
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suggested that the slope might be characteristic of the subject or of the 
group for all materials and further plottings for other aubj ects were done 
in order to investigate this possibility. 


VIII. Comparison OF DIFFERENT GROUPS OF SUBJECTS 


The data from individual subjects were unfortunately very irregular 
but where comparison was possible there seemed. to be no consistency of 
slope. The data for groups of subjects having similar training are, how- 
ever, quite interesting. 

In the previous experiments the two most interesting groups were 
the expert cheese-makers (7-group) who are trained in judging for firm- 
ness and the routine analysts (p-group) who although untrained were 
almost invariably superior. 

The data for these two groups and for the remainder of the subjects 
were plotted separately for each of the three materials used and the best 
straight lines were fitted. The results are given in Fig. 3. 

The superiority of the p-group is again demonstrated in these figures. 
In every case where there is a significant difference in level between two 
lines, the p-group is involved and is invariably superior. Thus with the 
rubber cylinders the p-group was superior to the rest (P < 0-01); with the 
bitumens р was superior to т (P < 0-05) and probably superior to the rest 
(P just >0-05); for the synthetic materials p was superior to the rest 
(Р < 0-05). 

As regards differences in slope, these were disappointing, по signi- 
ficant differences being found either for the bitumens or for the synthetic 
materials. For the rubber, however, the т curve was lower in slope than 
either the p curve (P < 0-05) or the rest (P just > 0-05). The reasons for a 
difference in slope are hard to determine but it seems likely that they 
could be caused by differences in the influence of chance factors on the 
subjects, though if this is the case it seems surprising that chance factors 
should apparently have played a more important part in the task which 
is, of the three, the simplest from the point of view of physical theory and 
is also reported to be the easiest to perform. It may be, of course, that 
this very simplicity gives rise to boredom and it has already been 
suggested (1,2) that the expert technologist cheese-makers are more 
susceptible to boredom than are other categories. 

It appears then that, as in previous experiments and also in the 
previous analysis of these data, the technologists are in no way superior 
` to the average in judging the firmness of the materials used. It still 
remains possible, however, that this is merely due to failure to transfer 
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ability and that they may show superiority when dealing with their own 
materials. This seems especially likely considering the results of the one 
expert cheese-maker whose threshold for cheese curd was measured. One 
might have expected, though, that the ability to reproduce test con- 

` ditions and to maintain a stable mental criterion of firmness would be 
transferable, whereas no such transference is shown in this experiment. 
On the other hand, ability to select suitable test conditions acquired 
when dealing with cheese-curd might veny well not be transferable to a 
new material and it is possible that this factor plays its part in the 
superiority shown by the single cheese-maker tested on her own materials, 
though the alternative explanations seem more likely. 


‘TX. GENERAL DISCUSSION 


The results obtained by this method of calculation serve to indicate 
the importance of the ranking method as a way of measuring a differential 
threshold where judgement is slow. It has the great advantage for this 
type of work that it is far quicker than any other method. By one ranking 
of eight samples, a subject has in effect given judgements on twenty- 
eight pairs, and the average time taken to do this for the samples used 
in this experiment was less than 5 min., whereas most subjects took 
about 20 min. in the modulus experiment and about 40 min. in the 
viscosity experiment, to give the same number of judgements by a 
modification of the method of paired comparisons. 

A more important question which arises when considering the whole 
of this and similar work (cf. Katz(4) on flour-doughs and ,Binns() on 
softness of wool-tops) is the question of the true nature of the subjective 
concept ‘firmness’, 

Sullivan(6) has approached this question by attempting first to 
analyse by means of introspections, then to synthesize the cutaneous 
perception of ‘softness’ and ‘hardness’. Wooden and metal cylinders, 
wads of cotton, etc. were pressed on the subjects’ hands and it was found 
that hardness and softness depend on: 


(1) The pattern of pressures in the area stimulated; 
(2) The sharpness of the boundary line; 
(3) Temperature. 


Neither intensity of pressure nor lateral movement seemed to play 
any appreciable part. She came to a somewhat similar conclusion in her 
experiments on the cutaneous perception of ‘liquidity’, ‘semi-liquidity’ 
and ‘solidity’ (7), in that pressure and temperature were found to be the 


` 
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dominant factors, time effects playing a negligible part. This is very 
surprising, for the physicist and probably most laymen would define 


‘firmness’ as soñe function of the relationship between the pressure 
applied and the amount or the rate of the deformation or flow produced; 


which leads to the conclusion that the cutaneous senses can play little — 


or no part in the judgement of ‘firmness’ in this sense and in fact may 
well provide a serious source of error. This, indeed, was shown by Sullivan 
herself for, in comparing wooden cylinders, she got marked reversals of 
judgement with differences in the roughness of the surfaces or with 
temperature differences. Unfortunately the whole of this work was 
somewhat marred by the, at that time, almost inevitable lack of rheo- 
logical knowledge, with consequent confusion and ambiguity of ter- 
minology. Nevertheless, these factors emphasized by Sullivan may have 
to be taken into account in a full study of the subjective concept of 
‘firmness’, though it must be remembered that they are not part of what 
a subject consciously means or understands by the word ‘firmness’; 
rather they are properties which under suitable conditions may arouse 
an illusory perception of ‘firmness’ or ‘softness’. 
The appropriate stimuli for a perception of what is consciously meant 
by ‘firmness” are of necessity many and varied and include lateral 
movement over the skin, pressure on the skin and underlying tissues and 
tension and movement in muscles and joints, Considering the problem 
from the purely psychological point of view, it is most probable that 
‘firmness’ is an ‘emergent character’ resulting from such simple sensory 
` data in a manner such as is decribed in Watt’s The Sensory Basis of 
Knowledge(8). For example, he says, ' When two pressure contacts are 
- set some distance apart on the skin...we notice the presence not only 
of the two spots of sensation, but of another sensory datum, namely, 
‚ the distance between them”. This distance is not a property inherent in 
the spots although it is inevitably bound to them, it seems, in other 
words, that it is part of the Gestalt but not part of the stimuli which 
form the basis of the Gestalt. Similarly, it may be that ‘firmness’ is an 
‘emergent character’ resulting from certain sensations of pressure and 


movement. Certainly something of the sort must be true, though how far ` 


one would be justified in regarding ‘firmness’ solely as the ‘emergent 
character’, that is, as that which is a property of the Gestalt but not of 
the parts or how far one should regard it as the whole, Gestalt, it is 
impossible at this stage to say. 

In either case one would have to assume that the basis of the Gestalt, 
or the conditions for the emergence of the new character, are not always 
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the same, that is, that the presence or absence of another factor, time, 
does not affect it. For, as has been previously shown, the term ‘firmness 
is applied with equal ease to true fluids where it can only be an expression 
of the proportionality between stress and rate of strain and to true solids 
where it can only express the proportionality between stress and amount 
of strain independent of time. Moreover, the data from the cutaneous 
senses alone can give rise to an experience of ‘firmness’ or ‘softness’, or 
they can be eliminated for éomparative purposes without preventing 
comparisons for firmness. 

From the purely physical point of view the problem is stil more 
complex. For the simple systems, true fluids and true solids, the 
position is clear enough. Firmness can refer only to the compression 
modulus in the latter case, and to viscosity in the former, but for inter- 
mediate materials there 18 вп almost infinite series of viscosities for 
different btresses, another series for different strains and in ‘all prob- 
ability there are many different compression moduli also. In view of 
these difficulties, in the present experiments, measurements of deforma- 
tion and of recovery were made under conditions of stress and strain 
as near the estimated average used by our subjecte as could conveniently 
be done. It was unfortunately impossible to use as short & time as used 
by the subjects, and 2 sec. was used which is at least twice the average 
subjective time. The various measurements were then compared with the 
mean subjective ranks for all subjects in order to see which measurement 
correlated most nearly with 'firmness' as understood by these subjects. 
The best agreement was found for the inverse of the total deformation 
under a standard stress acting for the given time (2 вес.). 

This is interesting in view of the equation proposed by Nutting(9) 
and later independently by Scott Blair & Coppen (1) giving the following 
expression for firmness (i)? 


у= 80—16, 
where S=shearing stress, o=total strain, t=time, k is 8 ре 
between 0 and 1. 

For unit time (1 sec. on this occasion) y= $071, or for a given stress 
firmness is inversely proportional to total deformation. Now in this case 
t was 2sec, and yet subjective firmness was apparently proportional to total 
deformation which suggests that unit time for these subjects was of the 
order of 2 sec. even though the actual time of compression was less than 


1 There is something to be spid for defining the a concept ‘firmness’ аз 1080, 
but the matter is not yet fully settled. 


246 Elastic and plastic properties of soft bodies 

this for most subjects. This corroborates the findings of another experi- 
‘ment (10) in which the materials judged were a true fluid and a true solid, 
ie. where the difference in k was maximal. In this experiment it was 
found that for a compression time of 1 вес. a true solid would be judged 
of the same firmness as a true fluid of viscosity numerically three times 
the modulus of the solid, in other words the ratio of subjective to objec- 
tive time unit appeared фо Бе of the order of 3, or, taking the usual 
physical unit of 1 sec., the subjective unit was found to be 3 sec. It 
appears then that in judging firmness the subjective unit of time is not 
the same as the physical and is not even a constant but depends upon 
the difference in & for the two samples, decreasing as this differente 
decreases. This matter is being further investigated. Е 


` | X. Summary 


1. The difficulties from both the physical’ and peyohoogia points 
of view of comparing for firmness materials which vary also in ‘spring’ . 
are discussed, and methods of overcoming these difficulties suggested 
and criticized. . 

2. Investigation by measuring self-consistency of judgement is useful 
for comparing individuals but gives no direct data coricerning objective 
differences from which a threshold may фе calculated. 

3. The use of artificial self-récording materials is recommended. but 
. the effects of necessary differences from normal materials would have to 
be investigated: 

4. The use of a known pressure is suggested and в preliminary 
experiment described in which ability to reproduce a pressure chosen 
by the experimenter was measuréd and this ability compared with 
reproducibility when the pressure was chosen by the subject. Results in- 
dicated that this is a promising line of approach but further investigations 
are necessary before it can be used. 

5. A method is described by which, if certain reasonable assumptions 
are made, the necessary data for a threshold curve can be estimated 
from self-consistency data already obtained. | 

6. The threshold curve so derived was found to be almost indis- 
tinguishable from that for the firmness or viscosity of true fluids. 

Т. The threshold curve for cheese curd for a skilled cheese-maker ів 
compared with other threshold curves and found to be lower than those 
for true fluids and for synthetic cheese-like materials. Possible reasons 
for this are discussed. 
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8. A logarithmic plotting of the curves for different groups of subjects 
confirmed the superiority, shown as threshold level, of the routine- 
analysts. Differences in slope’ were insignificant, except in one case 
where the technologist group showed a lower slope, lending added weight 
to previous suggestions concerning the mental attitude of this group. 

9. The meaning and nature of the subjective concept ‘firmness’ are 
discussed. 


The author wishes to thank Dr P. White for his help with the statis- 
tical treatment of the data, the late Mr F. Johnson Dix for his encourage- 
ment and many valuable ideas including specifically those regarding the 
design of artificial materials, and Dr Scott Blair for his co-operation on 
the experimental side and continued help and advice. 
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I. INTRODUCTION TO THE USE OF INTERACTIONS 


Tux purpose of this paper is to urge the importance of calculating inter- 
actions for all quantitative psychological data ordinarily analysed by 
correlational methods. The statistic for interactions is that obtained in 
the calculation of the Analysis of Variance (1,2). 

The value of this statistic for the analysis of ООН data 
appears in two main ways: 

(a) It supplements the calculation of correlations by giving additional 
information about the interrelations of series of observations, and suggests 
that the correlation coefficient, by itself, provides an inadequate basis 
for a psychological analysis which is supposed to be in-any sense 
exhaustive. _ 

(5) More particularly it gives specific information about the way in 
which two or more abilities, as measured, for instance, by particular 
tests, co-operate to produce the standard of achievement with which the 
individual is credited. In this way it gives an important type of informa- 
tion about the interrelationships of abilities which cannot be obtained 
adequately from the correlation coefficient. | 

The use of this statistic as a supplement to correlations requires little 
extra labour, as the sums of squares of deviations about the mean are 
already given in the calculation for correlations. When used inde- 
pendently the calculation of interactions requires less labour than the 
. calculations of correlations, as it does not involve the use of sums of 
products. ; 
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The meaning to be drawn from the statistic for interactions may be 

illustrated by the оеш example ((1), Chap. уп, Table 46): 
Basal dressing Sulphate 
Kerr’s Pink 8-88 10 43 
Nithsdale 8-38 8-36 

The statistic for interactions would disappear if the entries were strictly 
in proportion, that is, if 8-88 was to 8-38 as 10-43 was to 8-36. The 
statistic for interactions measures the extent to which the entries deviate 
from this strictly proportional form. The meaning of the disproportion 
is derived from the nature of the particular experiment. In this instance 
it would indicate that the addition of a sulphate dressing was effective 
in increasing production only in the presence of a certain species of 
potato plant. The sulphate dressing was not operative in virtue of its 
own characteristics alone, but in virtue of a conjunction between its own 
characteristics and another specified factor. The co-operative action of 
sulphate dressing and certain plant characteristics produced an effect 
which could not, be explained as a merely additive effect of the contribu- 
tions each makes independently. 

In the ¢alculation of disproportionate entries by interactions, a 
reliable statistical measure of significance is obtained. 


II. THE METHOD OF CALCULATING INTERACTIONS 


The following hypothetical example will indicate the natare of the 
calculation involved in estimating the statistic for interactions. 

The principle of the analysis is given in Fisher’s equation 

S(z — ®)%= S(n,(z, —2)) + SS(z — a, f. 
When the mean values of the different groups irtto which the scores can 
be divided do not differ significantly &mong themselves, the sum of 
squares of deviations about the grand mean does not differ significantly 
from the sum of squares of the deviations of the scores about their group 
means, i.e. the second term of the equation virtually drops out. Where 
the group values do differ among themselves, however, this is not true. 
In this case the analysis of variance divides up the total sum of squares 
of the deviations of all scores about the grand mean into the portion 
attributable to the differences between the mean values of specific groups, 
the portion attributable to the disproportionate relations between the 
mean values of the groups (i.e. interactions) irrespective of absolute dif- 
ferences, and the portion attributable to deviations of the scores within 
each group about its group mean. In normal procedure the difference 
у 17-2 
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between the means of any two groups is tested for significance against’ 


the deviations of the observations within the groups from their own 
group means. The same procedure is followed heres The sum of squares 
attributable to deviations of the observations within groups from their 
group means provides the value against which the other.estimates are 


Test I Test TI 
College A 21 24 College А totals: 
19 15 р и 
25 18 . d 
24 Sz 230 24 Sx 210 "^ Sx 440 
20 Mean 23 30 Mean 21, Mean 22 
25 (Sz) 52900 18 (52) 44100 . ` (Sx) 193600 
30- S(zx* 5476 25 S(x!) 4676 S(z*) 10182 
30 16 
18 25 
- 18 90 Р А 
. College В - 22 24 College B totals: 
=. 24 - 82 ' i : 
26 18 ^ 
23 Sz 300 19 Sx 200 ' 8x 500 € 
87 Mean 30 , ^ -20 Mean 20 Mean 25 
32 (Sz)!-. 90000 15 (Sz)? 40000 (Sx) 250000 
40 Bi) 9344 30 S(x) 4428 i (z$) 18772 
35 21 
80 15 2 
31 13 
Total Test I Total Test II : Grand total 
Вх 530 ~ Sx 410 | Sz 940 
* ` Mean 26-5 Mean 20-5 Mean 23-6 
ж (Sz) 280900 (Sz) .168100. (Sz)? 883600: 


S(3) 14890 . (аз) 9104 - Slat) 23994 
' Total 8.8. of deviations from the grand mean : 
=8(z -7P =8(г) — eo — 2024 - 989900... 1834, 


* Total s.s. of deviations for group differences and interactions · 
| (Sc (ва + (82) (вай oe. 








. “No. in each group E 
cH ЕЮ 0 +40000 ud 610 s 
І (Sz) + (Sz)? < 
8.8. for oollege differences “No. in group т in group c.f. 
_ 193600 ва 250000 - ok 90 
2 (Sz)! + (92) А 
8.8. for = differences =No. in group — c.f. n 
290900 + 168100 ot = 360 
8.8. for interactions (obtained by subtracting the ific grow 160 
differences from the total attributable to group di сев an: — 
interactions) И 610 
8.8, of deviations within groups =1834 — 610 = 1994 
* of. (correction factor) for sums of squares is always у Eo as in first line of calculation 
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tested for significance. When estimating the sums of squares of deviations 
attributable to group differences, any groups or combinations of groups . 
may be used, with the single proviso that in making any comparisons, 
all the observations belonging to those groups must be used in the 
calculation. As the example on p. 250 shows, the various groups are 
treated separately in estimating the total sum of squares attributable to 
group differences and interactions, and are then taken in various com- 
binations to isolate particular group differences. The various sums of 
squares are reduced to a statistic ‘z’ in order to test them for significance. 
This is done by calculating $ log, of the mean square of the various sums 
of squares obtained, and subtracting the log of the "within groups ' value 
from the logs of other values. 7 


Degree of mean 
д 
8.8. Freedom Square 315, E Р0:05* P0-01* 
Between college groups 90 1 90 22499 0-4867 0-7141 1-0116 
Between test groups 360 1 360 2-9431 1.1799 0-7141 10116 
Interactions 160 1 160 2.5376 0:7744 0-7141 1-0116 
Within groups 1224 36 34 ‚1-7682 — — К 


* These values are given in Fisher’s +аЫез (1). 


ТП. THE USE OF INTERACTIONS WITH PSYOHOLOGIOAL DATA 


The statistic for interactions may be used with psychglogical data, 
independently of the calculation of correlations, to give the type of - 
information described above. The following is an example: 


Test of Logical 
eductive ability memory test 
Test taken in native language 21-6 19-4 
Test taken in acquired language 20-2 13-8 


` The values entered are mean scores for groups of forty-one and forty-five 
students respectively. It is obvious that the language in which the test 
is taken has a much more significant influence in conjunction with the 
ability required by the logical memory test than in conjunction with the 
ability required by the test of eductive ability. The influence of the 
language difference becomes operative only in conjunction with another 
specified factor. ` 

In а situation such ав this the number of tests used may be increased 
indefinitely, and those test abilities isolated in conjunction with which the 
difference of language becomes significantly effective. Similarly, any 
differences or groups of differences which the experimental procedure 
requires may be used in place of the language difference of this example. 

: 17-3 
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There are many of these which are of particular interest for social and 
‚ educational psychology, such differences as those of sex, age, educational 
achievement, race, nationality, religion, economic status, family type. 
The calculation of interactions 4в of particular value in isolating the 
characteristics in conjunction with which the otcurrence of such dif- 
ferences becomes socially and psychologically important. 

By a slight modification in experimental design, the calculation of 
interactions can be used to give information about-the interrelations of 
mental abilities which is of importance to theoretic psychology. It can 
indicate, (1) those abilities which tend normally, with given types of 
problems, to be used in conjunction, and (2) those abilities which, when 
occurring in conjunction, produce an increase of effectiveness which 
cannot be explained either by the intrinsic features of either or both of 
them taken in isolation or by merely additive effects of their contribu- 
tions; thus such abilities are distinguished from others whose occurrence 
in conjunction has a neutral, or merely-additive effect. One need only 
substitute for language differences, in'the above example, differences in 
the degree to which two or more groups possess ап ability as measured 
by a particular test, and calculate- the interactions with abilities -as 
measured by other testa. 

In the following example two groups are used, of which one һай а 
relatively high degree of eductive ability as measured by the Analogies 
. test, and the other a relatively low degree of eductive ability as measured 
by the same test. The high eductive group is composed of students having 
the upper third of scores on the Analogies test, and the low eductive 
group of students having the lower third of scores. The figures are taken 
from the scores of students in India on a battery of tests. Tt will be noticed 
that the standard of achievement, as indicated by the mean values, varies 
considerably from test to test. In the calculation of interactions the sums 
of squares of deviations from the mean attribute'to such differences in 
standard of achievement are partialled out before the value for inter- 
actions is calculated, so that the latter remains a statistic based only on 
the proportional relations of the values, however these may differ in 
"absolute value from test to test. Table 1 gives the mean scores for the 
two groups on eight tests, and Table 2 gives the calculated values of the 
interactions when the tests are taken by pairs in all possible combinations 

(p. 254). The entry in any row and column indicates the value of the inter- 
action between the eductive groups and the tests indicated by that row 
and column. For example, the value given in row 3 column 5, which we 
may for convenience designate as 15, is the value of the interaction 
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between the eductive groups on the one hand, and the abilities required 
by the tests of Absurdities and Cancellation A on the other. ‘By reference 
to Table 1 we see that the values from which this interaction is derived 
may be presented, as in previous illustrations, in the following form: 
. Absurdities Cancellation А 
High eductive ability 63-1 39-5 
Low eductive ability 46-0 42-0 

One may interpret the interaction as indicating that the possession of 
high eductive ability is a positive help in the response to the Absurdities 
test to & much greater extent than in the response to the Cancellation 
А test. In terms previously used, the conjunction of high eductive 
ability with the other abilities required in the solution of the Absurdities 
test produces a much greater measure of achievement than does the con- 
junction of high eductive ability with the other abilities required in the 
Cancellation А test. The differences in achievement cannot be explained 
by differences between the two levels of eductive ability alone, nor by 
differences between the test problems alone, nor by the merely additive 
effects of the two, but must be explained as an enhanced effect due to the 
conjunction of high eductive ability with the demands made by: a par- 
ticular test problem. Similarly, in the entry I,,, the statistic for inter- 
actions indicates that the various differences in levels of achievement 
cannot be explained either by differences in eductive ability, taken alone, 
or by differences in the demands of the two tests, taken alone, or by а 
merely additive effect of the two, but must be attributed to an enhanced 
level of achievement produced in particular by the conjunction of high 
eductive ability and the other abilities required to solve the Logical 
Memory test, but not found to the same extent when high eductive 
ability occurs in conjunction with the other abilities required by the 
Retention test. | 

"The tests used, and the numbers by which they are referred to, are 
as follows: 


. Jumbled sentences. 
Number series. ` 
Absurdities. 

Completion. 

Cancellation A. 
Cancellation P, R, 8, T. 
Retention. 

Logical memory. 

Analogies. 


(WAH AP w Bo r2 


TIAN сон о кн 


254 The use of interactions in analysing psychological data 


Table 1. Mean scores 


Test... I 2 3 4 5 6 7 8 
High eductive ability ^ 83-9 76-7 63-1 87:8 39-5 42-9 75-4 32.9. 
oy eductive ability 76-3 63-1 46-0 27-2 42-0 44-6 76-1 20-7 
Table 2. Calculated values of the interactions (I,,) 
2 8 4, 6 1 













0:2803 0-2803 0:4462 -0-2859 
0-6750 0-5789 
22 1-0834+ `0-9741* 
= 0-8476* 0-6825 

m 0-8098* 


0-3272 = 





0-7589* — 1.31673 
0-6750 1-0834 0-8476 
0.5789 0-9741 














* Significant on the 0-08 level. 
* t Bi cant on the 0-01 level. 
— Where the entry is left blank, the mean square for interaction is less than that for 


Tho -tests have been rearranged in order, во as to bring out more clearly the points 


‚ noted in the text. 


|} 


Ап examination of Table 2 suggests several points:- 


(1) The presence or absence of high eductive ability affects achieve- 
ment in tests 1, 2, 3, 4, and 8 in ways so nearly the same that differences 


‘between them are completely insignificant. Eductive ability operates in 


almost exactly the same way wher it functions in conjunction with any 
of the other particular abilities required by these tests. . 

(2) Similarly eductive ability operates in almost exactly the same 
way when it functions in conjunction with any of the particular abilities 
required by tests 5, 6 and 7. 

(3) The way in which eductive ability functions i in conjunction with 
the abilities required by the first group of tests is, however, radically 
different from the way it functions in conjunction with abilities required 
by the second group of tests, Their occurrence in conjunction tends to 
enhance achievement in the former, but to produce an effect in the latter 


„which is either neutral or detrimental to achievement. 


(4) The only significant exception to this general distinction is test 1, 
as eduetive ability appears to operate in conjunction with the abilities 
required by this test in a way which is not significantly different from 
that in which it operates in соршленон with the abilities of tests 5, 6 
and 7. 


Ф NOM ОООО РО; 
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(5) Is, and lj, suggest that test 3 (Absurdities) provides the most 
striking instance of achievement being enhanced by a co-operation be- 
tween eductive ability and other particular abilities, while tests 5 and 6 
(Cancellations) give the most striking instances of achievement being 


“neutralized by the occurrence in conjunction of eductive and other 


abilities. 


IV. A COMPARISON OF INTERACTIONS AND CORRELATIONS 


When the scores of the students, from whom the above two groups 
were obtained, on the same nine tests, are correlated in the ordinary way, 
the following Table 3 of Pearson Product Moment Correlation Coefficients 
is obtained. 

Table З. Product moment correlation coefficients 
1 2 3. 4 6 6 7 


8 
-3800+ | 0- 0-2876* 0-1296 





0.2996* - 0-005! 
0-3780+ . -0:1002 , 0-1484  —0-0949 


0-0422 —0-0084 . 0-8374* 0-4333+ 
0-2876* 0-1994 . 0-2003 
0-1298 0-1085 


0-3086¢ 0-4014+ O65161} © ' 0-0361 0-0995 





* Bignificant on the 0-05 level. T Significant on the 0-01 level. 


When this table is compared with Table 2 above, significant correla- 


' tions are generally found to correspond to insignificant interactions and 


vice versa. There are, however, & number of striking exceptions which 
prevent one's assuming that the same psychological interpretation can 
be drawn regularly from both high correlations and low interactions, or 
vice versa. | 

(а) There are several instances where both correlations and inter- 
actions are insignificant: 7з and 155, u and Га, ты and J, г and Г, 
Tas and Га, Tg, and Т. The insignificant correlations in ty, Т, fay, and 
5, are also accompanied by corresponding insignificant interactions, 
although in these cases the interactions approach much nearer signi- 
ficance. 

(5) There is one case where в significant correlation, fie: 1s paralleled 
by an equally significant interaction, Iag- 


> 
` 
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(c) There are some correlations which are very similar in size, but are 
paralleled by interactions which differ ое in size, e.g. 7^4, and 
Togs Tyz ANd Teg, Ты and Tyg. 

One further detail throws light on differences i in interpretation. From 
the correlations rg гапа rg, the psychologist would normally conclude that ` 
‘the ability required by test 9 could be identified to a much greater extent 
with the ability required by test 3 than with that required by test 4. The 
interaction-I,, however, between the ability required by test 9 on the one. 
hand and those required by tests 3 and 4 on the other hand, 18 80 com- 
> pletely insignificant that the mean square for interactions is 3 actually less 
than that for error. One must conclude that the 1 way in which the ability 
required by test 9 operates when it occurs in conjunction with test 3 
conditions is indistinguishable from the way it operates when in con- 
junction with test 4 conditions. It is difficult to reconcile this with the 

inference drawn from the correlation coefficient. 


V. THE NATURE OF THE DIFFERENCE BETWEEN 
INTERACTIONS AND CORRELATIONS 

‘These differences in interpretation are due to the fact that the statistics 
for correlations and for interactions measure different features of & com- 
plex table of scores. The statistic for correlations is governed primarily 
by а correspondence of rank order between two sets of scores, and dif- 
ferences either in the standard of achievement or in the spread of the two 
sets of scores between upper and lower extremes are of relatively minor 
importance. On the other hand, it is just these features of the table of 
scores about which the statistic for interactions gives information, and 
questions of rank order are of minor importance only. A significant 
interaction indicates that, due to the influence of a factor which may' be 
experimentally controlled, the difference between the standards of 
achievement’ of two groups in a particular test is disproportionately, 
greater than the difference between their standards of achievement in 
another test. Using logical terms, we might say that the calculation of 

1 The statistic for interactions is thus a measure of tetrad differences. -A strictly 
hierarchical table would show no significant interactions. In the method here outlined, 
however, the statistic is applied to the original data, rather than to correlation coefficients. 
Interactions and correlations are calculated for the same table of date. The two methods 
thus supplement and correct each other, as the forms of logical induction are traditionally 
required to supplement and correct each other before the results of any single method can 
be considered satisfactory. In ordinary factor analysis, however, the calculation. of tetrad 
differences is applied to correlation coefficients. This appears rather like applying one 
method of induction to the results obtained by another method, instead of applying them 
both to a common set of date. 
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correlations is a statistical form of the method of induction by conco- 
mitant variations, while the calculation of interactions is a statistical 
form of induction by the combined method of agreement and difference. 
Probably no logician would admit that either of them by itself is capable 
of giving conclusions which are sufficiently reliable to provide a basis for 
extended conclusions about the nature of mental abilities. The calcula- 
tion of correlations, at any rate, when used by itself obviously cannot 
provide a basis for thoroughly dependable inferences regarding mental 
abilities, since, as we have seen, its results so frequently conflict with 
those obtained by the equally valid method of interactions. But when 
used in conjunction, any results supported by both methods may be 
depended on.! f » 

The difference in method can be illustrated in more detail from data 
already presented. From the mean values given in Table І the following 
may be abstracted: 


"Test 4 Test 6 Test 5 Test 8 
High eduotive ability 37.8 42-9 39-5 32-9 
* Low eductive ability . 27-2 44-6 42-0 20-7 


These entries form two 2х2 tables which are similar in the proportions 
which the entries bear to each other. Each table contains one test in 
which the possession of high eductive ability tends to produce a greatly 
enhanced level of achievement, and one in which the possession of high 
or low eductive ability makes no important difference. The values of ‘z’ 
for the interactions Z,, and Ig (Table 2) are consequently definitely signi- 
ficant and very similar. The correlation coefficients 74, and rg, however ` 
(Table 3) are very different, one being significantly positive and the 
other small and negative. These correlation coefficients are based on the 
use of more data than that used for the interactions, as they are based on 
the whole table of scores, in the ordinary way, from which the upper and 
lower thirds were extracted in the calculation of interactions. When thé 
correlation coefficients are calculated for those scores only which were 
also used in calculating interactions, the coefficients are as follows: 
Tag +0°3283, ry — 0-2550. 

The difference between the coefficients is more striking now than before. 
Moreover, if the correlation coefficients are calculated separately for the 
high G and low © groups, the ту, coefficients for both groups are found to 
be positive, averaging a little higher than 0-3283, and the rj coefficients 
for both groups are found to be negative, averaging slightly less than 


1 An example of their use in conjunction will be found in my article on ‘Some effecta of 
education in an acquired language’, in a recent number of the Brit. J. Educ. Psychol. 
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—0-2550. It is-obvious that the two statistics are based on different 
_features of the tables of scores. Both are legitimate statistica to use. 

Of the two, the statistic for interactions can perhaps be given a more . 
definite meaning in experimental procedure, and its use may conse- 
quently be freed from some of the ambiguities which tend to vitiate so 
many inferences based on correlational evidence alone. 


е VI. Сомотовтом = 


-To sum up, we have found: 

(1) That the statistic for interactions can be calculated for all 
psychological data which are normally analysed by correlational methods. 

(2) That it can be used with the greatest advantage to supplement 
and correct information obtained by the calculation of correlations, 

(3) That it is a valuable tool for estimating the extent to which 

` certain factors, functioning in conjunction with each other, produce 
effects explicable neither by reference to any or all of them functioning 
in isolation; nor by a merely additive effect of their ерта contri- 
butions. . 

(а) It can be used with the greatest advantage to discover those 
interrelationships of mental abilities by virtue of which they function, 
in conjunction, in this non-additive way. 

(b) It can also be used to advantage to.-isolate those particular 

Ў characteristics in conjunction with which a given cere of social 
importance produces significant effects. 

The study of how our mental abilities co-operate when applied i in 
conjunction to the solution of a complex problem is of the utmost im- 
-portance for psychology: As the statistic for interactions is designed to 
give information on just such problems, and as there is a valid measure 
Ér determining its significance, it could be, extensively used, with de- 
cided advantage, in the analysis of quantitative psychological data. 
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NOTE · 
In Table 1 on р. 140 of the paper by Boris Semeonoff, ‘Datk 
Adaptation during Stimulation with Coloured Light’ (this Journal, хххи, 
Part 3), the heading “in.” should read “min.” 
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The Cambridge Evacuation Survey. Edited by Susan Isaaos, with the 
co-operation of Зтвут, Clement Brown and Ковевт Н. THOULESS. 
.Contributions to Modern Education, edited by. Susan Isaacs. 
London: Methuen and Co., Ltd. 1941. Рр. ix+235. 8з. 6d. net. 


This book is sure of a welcome among psychologists, since it is the first to give a 
full and detailed psychological study of a group of evacuated children, both those who 
stayed and those who went baok.: Out of over 3000 school children evacuated to ' 
Cambridge in September 1939, rather over 1000 remained in July 1940. But the main 
part of the study waa confined to 300 children from Tottenham, made during December 
1939; 350 children from Islington, made during the spring and early summer of 1940; 
and 69 Tottenham children and 81 Islington children who returned to London before 
these dates. Questionnaires relating to the children in Cambridge were sent out to 
the billeting officers, asking for information about the foster homes, the attitude of 
the foster parents to the evacuated children, and the behaviour of the child and ita 

ta. These children also wrote essays on “What I like in Cambridge" and “ What 
f miss in Cambridge”. Forty children badly adapted to their foster homes were 
personally interviewed and tested, and compared with a control group of 40 well- 
adjusted children; and additional date were obtained from other children referred to 
the Child Guidance Clinic. The families of the returned children were interviewed 
rsonally by trained social workers. From the results of the date obtained from the 
bridge children, a useful Memorandum on Practical Recommendations was 
drawn up and circulated among Public Authorities, etc. This Memorandum, which is 
given in full, is admirable, and should be studied carefully by everyone interested in 
evacuation. 

The main points that иеде from the survéy were that, according to the 
questionnaire data, only 8:2% of the children were definitely unhappy in their billeta, 
but that, among the Tottenham children, the proportion was much higher among 
adolescents than among younger children. The presence of siblings in the same billet 
made for greater happiness; so also did fairly frequent visite from te. Difference 
in economic status between parents and foster parents seemed to have little effect on 
happy adjustment. From the more detailed studies ib appeared that misfits could , 
often have been avoided by billeting the more lively children in families with youngish 
foster parents and other children; and the quieter and more withdrawn children in 
homes with older foster parents and no other children. The most boisterous and 

ive type of child was always likely to be а problem; and there was a certain 
numbér of difficult cases who could only be dealt with by institutional treatment. 
But there was no evidence of wid emotional maladjustment arising simply а8 
the result of evacuation, either among the children in Cambridge or those who had 
returned. In many cases there was an improvement of health. The main factors which 
caused return were (a) anxiety or loneliness of the parente and/or children, (b) parents” 
dissatisfaction with the foster home, (c) nte’ poverty—cost of billeting, clothes, 
visita, etc. But there seemed to be little evidence of any general grudge against 


', evacuation as such. 


This book is so interesting and so well written and constructed that it seems 
ungracious to carp at it. Indeed the authors themselves forestall criticism on many 
points. It is of course obvious that the sample studied was too small and limited in 
range and variety to give much reliable indication as to the effecta of evacuation in 
general For this reason, the use of questionnaires and statistical methods seems rather 


` 
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рын Little reliance can be placed on any except purely factual information . 
from those untrained in questionnaires; and too much wei, n у 
seems to have been given to the answers ta tho question, “Is the child happy?” 
very useful date relating to the child’s under psychological attitudes and reac- 
tions to evacuation might have been буы» by an intensive study such as those 
which Dr Isaacs bas carried out in the past. Here, however, the individual case 
studies were neither sufficiently numerous nor detailed and ‘deep’ to give much 
information of this kind. 

Thus the book seems rather to fall between two stools, the sociological and the 
psychological, when it might more profitably have been confined to either. But it is 
useless to demand what no doubt the circumstances of the moment made it impossible 
to provide; and weemust welcome the book as it stands. "m M. D. V. 


Change. Clothes Rationing Survey: An Interim Report prepared by 
Mass-OssERvATION. London: No. 1 Bulletin of the Advertising 
Service Guild. 1941. Рр. vi+85. 18. net. 


From the point of view of the Clothing and Advertising trades it was no doubt 
important to gain an impression as rapidly as possible as to the effecta of rationing 
upon the нең lio and ite ‘clothes habits’. Unfortunately it seems to have been 
в сазе of “ , less spoed”. The mind of the British public moves too slowly 
for it to be ah to decide, within the space of about & month, what alterations if any 
it is likely to make in Из buying and wearing of clothes. The general impression is that 
most people were resigned to rationing, and that they did not anticipate much altera- 
tion in their manner of dressing, Fue түзүк that te would worry leas about smartness 
and social standards of qns men). 

In a brief report such as T Ет эзы doubt impoesible to describe in detail 
exactly how the information was obtained (methods of sapling interviewing, eto.). 
But we are told that 300 people i jn eaoh of three towns, Londo: orcester and Bolton, 
were given a vetbal questionnaire, which is quoted in full. The persons questioned 
were selected with в view to obtaining a representative survey of all classes and 
of occupation. Also various supplementary reporte were obtained, from “ Mass- 
Observation voluntary workers” and others. The data seem sufficiently reliable to 
allow the acceptance of the rather negative conclusions of the Report. But the small 
size and narrow distribution of the samples would necessitate great caution in 
accepting any positive trends, which might be largely influenced by individual 
idiosynorasy. 

Nevertheless, the Advertising Service Guild are to be congratulated on its publica- 
tion of this Report. Perhaps it will see ita way in future to commissioning larger and 
more detailed surveys. 


The Difficult Child and the Problem of Discipline. Ву С. W. VALENTINE. 
London: Methuen mi Co., Ltd. 1940. Pp. уш +104. 4s. net. 


This book is addressed mainly ope and teachers, with a view especially to 
removing the misconceptions A child psychology which they may have acquired 
from the writings of foolish enthusiasts and sensational journalists. If indeed there 
are those who still swallow these stupid exaggerations and model their treatment of 
children upon them, the advice, which is lucidly given, should be valuable. One 
wonders if there are many, however—except the oredulous and unbalanced indi- 

- viduals who are beyond the reach of good advice. It is perhaps a pity that the author 
gives the impression, in Part I of the book on Psychology and the Difficult Child, of 
underrating the value of the knowledge and understanding of ohildren which peyoho- 
logists have contributed, and of their ability not only to alleviate but to cure out of 

' hand many of the maladjustments of childhood. It is not во much a question of 


^ 
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normality or abnormality, but of removing in childhood difficulties which if neglected 
may impair adult happiness and stability. In these days Child Guidance (and all 
that it implies) needs every encouragement that it can get; and not until the last 
chapter of the book does the author really give it Ив due. In particular, be lays far 
too little atreas on the vital importance of ‘play’ in the child’s bfe. It is true that a 
direct interpretetion given to the child of the meaning of his play should be under- 
taken only with caution and never except by the éxperi "a y therapist. But 
parente and teachers should be urged to give all possible facilities and encouragement 
to free, imaginative and constructive play for the younger child, and occupations 
giving opportunities for imaginative ө: ion in the older child. These can harm no 
one, and may help very many. Even otive'play may be valuable, and can be 
confined to suitable activities such as wood-cho ME . : 
' But these criticisms should not blind the г to the interest and value of the 
poi шыу of Part ILon the Problem of Discipline, which should be most 
_ help It indicates how to steer в safe course between undue repressivenesà and 
laxity іп Ње treatment of children, stressing the importance of helping the child ‘to 
. ire the measure of и at any given . Prof. Valentine 
a little on the problem of punishment. The work of Hopkins may show 
what the child thinks about corporal punishment. But, apart from anecdotal evi- 
dencé, has any one demonstrated any fasting good effect produced by it? 
However, it is to be hoped that many nte and teachers will be guided and 
rea&suréd by the sound conclusions that Prof Valentine has во clearly and attractively 


expressed. 


The Constancy of the Intelligence Quotient in Subnórmal Children. By 
GIBERT E. Рнплльв. . Publications of the Australian Council for- 
Educational Research. Melbourne University Press (London: 
Humphrey Milford, Oxford University Press). 1940. Pp. 86. 
5s. net. 


- This monograph gives a rather lengthy and confused account of a piece of work, 
interesting in iteelf, which could nevertheleas have been adequately ed іп а 
Journal. The intelligence quotients of 365 children at a residential Special school were 
measured, by means of the Stanford Binet test, at intervals over a period of nine 
years (though only 100 children actually completed five teatings). The average т.д. 
for the whole group was found to decline over this period. This was due, not to a 
progressive decline of all cases, but to the fact that certain children, particularly those 
of low Т.Ч. and unstable emotionality, “matured’ early. That is to say, their mental 
age did not increase кае up to the age of fifteen, but became constant, in two 
cases before the age of eleven. It is clear, therefore, that prediction of the future 
intelligence level cannot be made with any certainty with such children, especially if 
tested only when quite young. However, for nearly 60% of the children tested, the 
Binet test gave a reliable measure of intelligence with a constant LQ. up to fifteen 

ears. 

Yt.Beems a pity that no further study was made of the of child who reaches 
this early ‘maturity’ (‘standstill’ seems a better term for №). But the conclusions 
reached seem well established and reasonable. nt ae abi 


Psychological Studies in Dementia Praecoz. By ISABELLE KENDIG and 
Ұтхғвер V. Влонмокр. Ann Arbor, Michigan: Edwards Brothers, 
Inc. 1940. Pp. x+211. 
This interesting monograph is based upon the resulta of testing, with the Stanford 
Binet test, 600 hospitalized dementia praecox cases, together with a number of normal 
and mentally deficient adults for comparison. In addition, forty-one of the former, 
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whose case histories are given, were re-tested after an average period of ten years. 
The purpose of the study was to find if there were any evidence of an irreversible 
deterioration in intellectual ability. The authors found none. Mental age averaged 
below normal, but many of the patiente had shown poor intellectual ability during 
their school days before the onset of the psychosis. Previous suggestions were oon- 
firmed that such impairment of intelleotual ability as appeared was functional only, 
and was largely determined both in degree and tern by pre-payohotio intellectual 
capacity. There was no differential mental age score between the vocabulary test and 
‘the other Binet tests; thus the theory of Babcock that the former indicates the un- 
deteriorated pre-psychotic mental level, as against the deterioration shown on the 
other tests, is not confirmed. On the other hand, performance in teste iri 
relatively great expenditure of attention and effort was adversely affected by the 
withdrawn and inhibited state characteristio of the psychosis. Although the authors 
confined their studies to the results of Binet testing, it seems fairly clear that no 
structural deterioration of any particular mental ‘faculty’, e.g. imagination, or 
abstract reasoning, existe in dementia praecox, though there may be impairment of 
mental energy, due to emotional blockage. 


Germany Possessed. By H. G. Baynes. With an Introduction by Her- 
MANN HRausomwiNa. London: Jonathan Cape. 1941. Pp. 306. 
165. net. | 


It is a matter of great interest to see how the Jungian school reacts to the horrors 
and chaos of the present war, which seems to provide во clear and obvious an example 
of the irruption of the ‘collective unconscious’ at ita most primitive and violent. 
Dr Baynes taken full advantage of this opportunity. In the first few chapters of 
his book it seems that here at last we are being given a coherent and consistent account 
‚ of the application of Jungian theory to а large-scale practical case. The picture of 
Hitler as the ‘shaman’ who relies on his collective unconscious to release the inhibited 
functions of the collective unconscious of the German people, believing himself a 
Siegfried to the German Wotan, enables us to understand how so undistinguished an 
individual should be capable of such immense ‘drive’ and cleverness. But convincing 
as is the analysis of Hitler's mentality, by comparison the analysis of the mentality 
of his followers is relatively ‘thin’ and obscure. Perhaps it is impossible for us fully 
to understand why Hitler with his power lust appears to his followers as saviour rather 
` than as madman; or to see how a whole, ог the major part of, & nation can succumb 
to the intoxicated violence of unrestricted collective unconscious rir Riduci pm 
the restraints of tradition and custom are adequate to prevent any similar breakdown 
in this country, without being so repressive as to inhibit all freedom of action. But 
in the latter part of the book the author seems somewhat to loge his grip of the argu- 
ment, which becomes repetitive and moves circularly about the point from which it 
started rather than proceeding logically forwards. The definitive and clearly compre- 
hensible exposition of the Jungian theory is yet to come. Nevertheless, both the 
psychologist and the general reader should find the ideas presented in the earlier part 
of the book interesting, suggestive and well worth studying. And it is of particular 
importance in providing a reasoned antidote to the superficialities of the scientific 
materialists, which are во inadequate to the understanding of the’ present situation. 


` 


The Psychodynamics of Abnormal Behaviour. Ву J. Е. Brown. London: 
McGraw-Hill Publishing Co., Ltd. 1940. Pp. xvi+484. 


It would be most interesting to see some attempt at a systematic integration of the 
Freudian theory and Lewin's mio а Mince the two systems have much 
in common, and much to learn from each other. Lewin himself and hia disciple 
J. F. Brown have written papers on the subject, but these have appeared in obscure 


> 
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American publications unobtainable in this country. Co пу English readers 
will be disappointed: &fter noting the title of this boo ‘to find that it contains no more 
than a brief and sketchy acoount in the last chapter of the similarities between the 
theories and findings of Freud and Lewin. The rest of the book consista of & rather 
uninteresting exposition of abnormal psychology, with sections on Symptomatology, 
The Theory of the Structure and Genesis of Personality (mainly the Freudian theory), 
and Psychiatry. It is no better and no worse than the many similar books on abnormal 

chology; except that the author cannot evade his ‘King Chario 3 head’—his dis- 

of Christianity. 


Supersttiton and Society. Ву В. Момкх-Кувин. Psycho-analytical 
Epitomes No. 3. London: the Hogarth Press and the Institute of 
Psycho-analysis. 1939. Pp. x--163. 4s. 6d. net. 


This book givee a readable ен of the Freudian interpretations of mythology, 
superstition, magic and taboo. It is mainly based on Freud’s Totem and Taboo, but 
the original Freudian theory is expanded by Dr Money-Kyrle in-accordance with his 
own views—those on an logy interesting and plausible, those on educa- 
tion lees so. Whether this kind of pop ation of Freudian explanations is desirable 
seems rather doubtful. The whole theory is too speculative and subject to modification 
—in parte symbolically rather than factually correct. Popular itions give it a 
fictitious clarity, definiteness and ее which is often ани 


Civilization, War and Death. Selections from three works by SIGMUND 
Freevo. Edited. by Јонх Rickman. Psycho-analytical Epitomes 
No. 4. London: the Hogarth Press: and the Institute of ic 
analysis. 1939. Pp. vii--102. 3s. 64. net. ` ` 


This book contains extracte from Thought for the Times on War and Death (1910), | 
translated by Е. Colburn Mayne; Civilization and its Discontents (1929), translated ' 
by Joan Riviere; and Why War?, an open letter to Prof. Einstein (1933), translated 
by Stuart Gilbert. 


Му Ілје. By Havenoox Erus. London: William Heinemann, Ltd. 
1940. Pp. xviii+ 542. 168. net. 


Reading this book prompts the reflexion that the art of wri writing autobiography li 

in selection. To describe certain parta of one's life and thoughts in the minutest etail 
(it is obviously i e to describe all) is confusing to the reader, who i8 unable to 
see the wood for trees. Moreover, the recounting of certain intimacies does not 
create an impression of frank disclosure so much as of a rather embarrassing exhibi- 
tionism. The conclusion is that Havelock Ellis can be best known and most highly 
et from the sympathy and understanding displayed in his works on the psycho- 
ogy of вех. 


The Myth of the Mind. By Евамк Kunvon. Thinkers’ Library No. 85. 
London: Watts and Co. 1941. Pp. ix+115. 18. 3d. net. 


This book is an exposition of the familiar hypothesis that the mind can be identified 
with the brain. до роте this, the author attempte to describe certain mental phe- 
nomena about w a fair amount is known in terms of central nervous processes 
about which very little is known} while ignoring those mental phenomena which can- 
not by any stretch of our nt knowledge be treated in this way. It seems rather 
& pity that this book should be included in a ‘Thinkers’ р 
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. HEAD’S CONCEPT OF THE SCHEMA AND ITS 
APPLICATION IN CONTEMPORARY 
BRITISH PSYCHOLOGY 


By В. C. OLDFIELD au» О. L. ZANGWILL: 
PART I. HEAD’S CONCEPT OF THE SCHEMA 


I. Introduction (pp. 261—208). 
П. The appreciation of posture and passive movement (pp. 269—273) 

(1) Munk’s theory (pp. 269-271). 
(2) Head’s oritioism of Munk (р. 271). 
(3) Head’s concept of the schema (р. 272). 
(4) Examination of Head’s evidence (pp. 212—273). 

ТП. Head’s theory of the schema (рр. 273-285). 
(1): Posture.(pp. 273-277). 
(2) The maintenance of static tone (pp. 277-278). 
(3) Projection (pp. 278-283). : 
(4) Vigilance (pp. 284—285). 

, References (p. 285-286). 





I. INTRODUCTION 
Within my corner I will take my place. 
And grant me grace 
Some delicate thing to perfect and complete 
With passionate contentment as of old 
Before my heart grows cold. 
; Haney Hean 

` In the present state of psychological science the value of theoretical 
formulation and interpretation must be evaluated rather in terms of its 
fruitfulness in promoting experiment than by reference to its internal 
consistency. The time has yet to come, we believe, when large-scale 
conceptual systems can be erected with any likelihood that they will be 
found to correspond in detail with equally large bodies of fact. Accord- 
ingly, in endeavouring to trace the development and applications of the 
concept of schema we shall make criticism subordinate to exposition. 
Our object will be to provide a connected account of the sequence of 

1 Lately Rockefeller Research Fellows in Experimental Psychology, University of 
Cambridge. . 
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ideas which, in the hands of Bartlett espécially, has led to the provisional 
establishment of what we believe to constitute a truly novel approach 
` to some of the fundamental problems of psychology. Where comment ог 
criticism will serve to make clearer the ideas we desire to expound) we 
shall try to provide them. But where criticism is not forthcoming, it 
must not be assumed that we regard the views in question as being in 
any sense beyond its reach. Purely destructive analysis would, indeed, 
be as easy as № would be unprofitable. Constructive criticism, and the 
extension of the theory beyond its present published limits, we leave to 
the future. " : 
Historically, the theory must be regarded as in some sense & justifiable 
retreat of explanatory pretensions before a fuller apprehension of the com- 
plexity of presented fact. It arises essentially in the failure of nineteenth- 
century systems of interpretation. These, endeavouring to construct the 
basic mechanisms of perception, memory, thought and language out of 
elements which were the product of abstraction rather than experience, 
were eventually brought to a standstill by the failure of the picture they 
_ painted to resemble its original. This breakdown brought about a more 
thorough examination of the facts demanding-explanation, and greater 
caution in the use of conceptual schemes of interpretation. In the study 
of aphasia, memory and thought, te name but three instances, there 
arose a tendency to introduce new concepts, not for the purpose of 
erecting fresh scaffolds of deductive theory, but in order to permit the 
accurate characterization of phenomena within the limits imposed by 
available methods of investigation. The recognition that the description 
of fact in a manner suited to further progress is dependent upon the 
existence of an adequate conceptual basis is implicit in the work both 
of Head and of Bartlett. Implicit, too, is the hope that out of this 
somewhat fluid conceptual system there will eventually crystallize the 
means of attempting once again the construction of large bodies of ex- ' 
planation internally integrated by relations of & deductive character. 
But this step must wait upon the further development both of factual 
knowledge and of conceptual and linguistic invention. For the present 
the views we shall expound must be judged as a Акы retreat rather 
than a brilliant sally. 


ГА 


В. C. OLDFIELD AND О. І. ZANGWILL 269 


П. THE APPRECIATION OF POSTURE AND PASSIVE MOVEMENT 


(1) Munk’s theory 

Head’s notion of the schema! was introduced in the first instance in 
order to account for the appreciation of passive movement and the 
recognition of postural change. He maintained that the impairment of 
these functions found in certain cases of cortical injury could not be 
adequately interpreted in terms of the existing doctrines of cortical 
function, and singled out for detailed criticism the theory of Munk as 
representative of contemporary explanation. | 

On the basis of his extensive extirpation experiments, Munk (6) had 
advanced the view that the so-called FüAlsphüre? is directly concerned 
with the appreciation of touch, pressure, temperature and muscle sensa- 
tions. With the exception of those of the last group, these sensations 
could be reactivated centrally in the form of images. The muscle sensa- 
tions, though not themselves capable of imaginal revival, could never- 
theless combine with the contact or pressure sensations to give rise to 
contact or pressure images. “And, moreover, the two kinds of sensations 
- combined go to provide the definite and distinct images of the actual 
and momentary positions of the different parts of the body, and of the 
alterations in position of the various parts of the body in the case of 
passive movement" ((6), p. 32).3 

On this view, the mechanism of active movement involves two sets 
of factors. The first comprises what Munk called sensations of innerva- 
tion, and the second, images of movement. Sensations of innervation 
were defined as the perceptions of active movements of the various parts 

i The choice of the term schema is, as Bartlett has pointed out, in many respects an 
unfortunate one in virtue of its many and varied connotations. In particular it is eesential 
to point out that the term has nothing in common with Kant's use of the same word. 
On the other hand, it is perhaps worth noting that, in their functional though not in 
their generic aspects, there are certain resemblances between the schemata of Head, and 
the pure intuitions of Space and Time, as expounded by Kant in the Aesthetic. It is one 
of the functions of the Head schema to measure up &nd articulate the orude impressions 
of sense before they can be apprehended consciously. The Kantian pure intuitions have 
much the same function in articulating sense-impreesions and rendering perception possible. 
Another example of the use of the term schema is to be found in the writings of Selz(18), 
There are certain obvious affinities between his use and that of Bartlett, but these will 
not be further discussed in this paper. 

2 Munk'used the expression Fuhlsphåre to denote the part of the cortex concerned 
with the initiation and elaboration of motor activity generally. In view of Munk’s some- 
what peculiar treatment of cortical function, № has been thought better to préserve his 
original term. 

3 We alone are responsible for the translations from the German of Munk. 
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. of the body. Munk's theory of their origin is somewhat curious: He 
supposed activity on the part of those spinal and midbrain centres con- 
cerned with the initiation of movement to be represented in consciousness 
as sensations of innervation. These, however, he believed always to arise: 
in eonjunction with the pressure and muscle sensations, and to become 
integrated with them in the elaboration of images of movement. “For 
each co-ordinated and adapted movement”, he writes, the three types 
of sensation stand in a specific and definite relationship to one another, 

, and combined, they permit firstly the arousal of images of movement— 
the images of the active movements of the parts of: ће body—and 
secondly the arousal of the touch images—the images of the form, . 
extension, etc.—of the objects which are touched by the moving members 
of the body” ((6), р. 33). 

The sensations of innervation were iin ded by Munk to be of 
paramount importance in the elaboration of images of movement. These 
images he supposed to be developed in infancy out of purely reflex 
movements; and, in later life, the images corresponding to movements 
of а given part of the body could arise in the Fühlsphäre despite 1 the fact 
that this organ is not normally concerned directly with the initiation of 
the movements in question. Moreover, after extirpation of a specific 
region of the Fihlsphare, Munk believed that the lost images of move- 
ment could be built up anew out of the reflex and locomotory movements 
of the body. 

Munk claimed that the results of his extirpation experiments not ` 
only established ‘his general theory, but also led to the conclusion that 
there is strict localization of these various perceptual functions in the , 
Fühlsphäre.. “The parietal lobe cortex of the dog is the Fühlsphäre for 
the opposite aide of the body. It can be divided into a number of areas, 

- with each of which is correlated some specific part of the corresponding 
side of the body. The fibres conveying the skin, muscle and innervation 
sensations from the sidé of the body in question terminate in the central, 
perceiving, elements of each such area, and within these areas, the images 
of the corresponding parts of the body have their seat. Hach specific 
area thus constitutes the independent motor cortex (Fuhlsphdre) of the 
corresponding part of the body” ((6), p. 38). 

The effect’ of lesions in various parts of the motor cortex was ex- 
plained by Munk in the following manner: “Small lesions in the various 
.. cortical areas result in partial loss of images of the corresponding part 
' of thé body; larger lesions the complete losa of the images in question. 
Psychic disablement (Seelenléhmung)—psychic paralysis and psychic 
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anaesthesia—of the corresponding part of the body is the outcome. The 
lost images can nevertheless build themselves up anew in the remainder 
of the Fühlephüre. The sensations are themselves affected in the event 
of more extensive extirpations, and in such cases the images can be 
reinstated only in part. The disturbance and incompleteness of restitu- 
tion is greater the smaller the amount of cortex remaining intact. Total 
destruction of the Fuhlsphdre corresponding to a given part of the body 
must inevitably result in the permanent abolition of all sensation and 
images appertaining to that part of the body. This is ‘cortical disable- 
ment’—{Rindenladhmung)—cortical paralysis and cortical anaesthesia" 
(©), pp. 38-9). 


(2) Head's criticism of Munk 

Munk’s conception of the motor cortex as a repository of images of 
movement was sharply contested by Head(), who maintains that the 
term ‘image’ strictly refers only to that which can be- voluntarily re- 
called into consciousness. He points out that if we sit immobile, and 
imagine our fingers touching some object, the only image in consciousness 
is a visual one. Head then proceeds to adduce clinical evidence from 
cases of cortical lesion to the effect that appreciation of posture and of 
passive movement may be impaired or abolished without any 1088 of 
power to visualize the position of the affected part of the body. ‘‘Place 
the patient’s affected arm in front of him on the bed, allowing him to 
see the position in which it lies; close his eyes, and in most cases he will 
see & mental picture of his hand. Then change its position while'his eyes 
remain closed and he will continue to see a picture of the hand in its 
old position. Moreover, if localization is not affected, he will name cor- 
rectly the spot stimulated but will refer it to the position in which he 
visualizes the hand. The visual image of the limb remains intact, although 
the power of appreciating changes in position is abolished” ((1), p. 605). 

Head, whilst acknowledging that Munk was almost alone in per- 
ceiving the fact that some standard deriving from past experience is 
necessary to the appreciation of posture and of passive movement, argues 
that this standard cannot be a visual one. He likewise maintains that 
“images of movement", by which he appears to mean kinaesthetic 
imagery, cannot fulfil this function of supplying. postural standards. It ' 
must, however, be pointed out that no experimental data are quoted in 
support of this last contention. 
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| (3) Head’s concept of the schema 
In view of the considerations summarized above, Head attempts an 
‘alternative hypothesis: “...the image", he writes, “whether it be visual 
or motor, is not the fundamental standard against which'all postural 
changes are measured, Every recognizable change enters into conscious- 
ness already charged with its relation to something that has gone before, 
just as on a taximeter the distance is presented to us already transformed 
into shillings and pence. So the final product.of the test for the appre- 
ciation of posture or passive movement ‘rises into consciousness as а 
measured postural change. | 
“For this combined standard, against which all subsequent changes . 
of posture are measured before they enter consciousness, we propose the 
word ‘schema’. By means of perpetual ‘alterations in position we are 
always building up a postural model of ourselves which constantly 
changes. Every new posture or movement is recorded on this plastic 
schema, and the activity of the cortex brings every fresh group of sensa-, : 
tions evoked by altered posture intó relation with it. Immediate postural 
recognition follows as soon as the relation is complete” ((1), pp. 605—6). 


(4) Examination of Head’s evidence 

Can we assess the extent to which Head’s ‘refutation’ of Munk’s 
doctrine is justified? In the first place we may reasonably ask whether 
the results of Head’s observations upon the relation of imagery to postural 
recognition inevitably necessitate the abandonment of Munk’s position. 
Head’s experimental data, it must be emphasized, are relevant only to 
the question whether visual imagery plays any significant role in the 
appreciation of postural change. It will be remembered that Munk 
makes no explicit mention of visual imagery in this connexion, yet when 
he speaks of images of movement it is clear that he has some purely 
psychical product in mind. The upshot of Head’s criticism is really that 
postural recognition in normal subjects habitually and demonstrably 
takes place without the intervention of introspectively detectable images 
of any kind whatsoever! One may perhaps conclude that although 


2 Prof. Bartlett, in discussing this paper with us, has called attention to a rather 
different interpretation of Head’s position. He suggesta that the presence or absence of 
images in oonsoiousness ів в relatively unimportant factor in the argument. What is 
important, however, is the presumption that images cannot furnish a standard of the 
kind required for appreciating position. Ап image, Bartlett argues, is always statio and 
always constitutes в definite event in the continuity of mental life. Whatever items may 
be supposed to underlie postural recognition must, on the other hand, literally disappear 
and reappear only in the result—namely in direct awareness of position. The image, by its 

"very nature, cannot furnish the necessary basis for asseeaing postural change. 


В. C. OrprrgLD AND О, L. ZANGWILL 973 


Head has failed to produce an unequivocal refutation of the earlier 
theory, he has emphasized forcibly the highly improbable character of 
Munk's hypothesis. 


ПІ. HEAD’S THEORY OF THE SCHEMA 
(1) Posture 

The mechanisms of postural co-ordination must evidently involve 
activity at & number of levels in the nervous system. Among the many 
problems associated with these mechanisms, Head was pre-eminently 
concerned with the nature of those afferent co-ordinations which must 
directly underlie voluntary adjustive activity. In the first place, he 
pointe out, postural recognition i8 not constantly in the central field of 
attention, but always forms the measure against which we judge subse- 
quent postural change. In the second place, he denies the.possibility of 
a direct perception of position, and maintains that the appreciation of 
posture and passivb movement must necessarily presuppose some back- 
ground of comparison and relation. In postural recognition, awareness’ 
of an altered position is immediate, yet the postural sensations rise into 
consciousness “charged with the relation, to something that has happened 
before”. According to Head, immediacy of presentation on the one hand, 
and relation to the past on the other, can be adequately reconciled only 
through postulation of the sensory schema. We must therefore examine 
more closely the charaéter of the schema, and the part Head believes it 
to play ш the maintenance and regulation of posture. 

The schema may perhaps best be envisaged as a ‘plastic model’ of 
the individual's own body in space and time—a kind of homunculus 
upon which movements are successively registered as they occur. А con- 
tinually self-compensating basis of comparison is thus provided. 

An analogy may perhaps best serve to make the essential nature of 
this view clearer. Let us suppose that we are driving a motor car upon 
& desert without any effective landmarks, and are equipped only with - 
a milometer and a compass. We require to keep track of our position, 
but it is not practicable to drive along a straight course from our starting 
point. In the first place it is evident that, in the midst of the desert, 
‘position’ has no effective significance except in relation to some fixed 
point through which we have previously travelled. And this is analogous 
to Munk’s assertion that the recognition of posture cannot take place 
independently of the adoption of some standard deriving from the past. 
But the question analogous to that raised by Head is that of how it is 
possible for us at any given moment to determine our position. It is 
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plain that merely: reading the compass to determine the direction of 
travel, and the milometer to determine the distance travelled from a 
fixed point already passed through will not suffice. It is essential that 
both distance travelled and direction shall have been continuously re- 
corded throughout the entire journey from the fixed point. This corre- 
sponds to Head’s assertion that no single element: from the past will 
suffice as the basis of recognition of posture. The standard must be a 
continuously variable one, involving in an important sense all that has 
gone before. But, in addition, if this continuous record has in fact been 
kept (and it is easy to imagine some mechanism by which compass and 
milometer are made jointly to move a point recording on paper), then 
there is no need for any calculation in order to determine our position, 
since it is directly indicated upon the recording apparatus. This is analo- 
. gous to Head's statement that there is direct.perception of posture 
unmediated by any preliminary conscious activity. It is of the very 
nature of the schematic mechanism, which allows any recognition of 
posture to be made at all, that it affords that recognition directly. It 
is in some such way as this that we must envisage the concept of schema. 
‘Head makes it plain that schemata are to be envisaged as physto- 
logical dispositions. ''...the activities on which depend the existence 
and normal character of the schemata lie for ever outside consciousness; 
they are physiological processes with no direct psychical equivalént” 
(0), р. 723). í | 
The part played by the schema in the maintenance and regulation 
of posture may perhaps be summarized in something like the following 
terms: In the first place, incoming impulses from the periphery are con- 
tinuously recorded on, or by, the schema; a tally is thus kept of the 
state of the organism at every moment which affords the necessary basis 
for the proper use of those impulses that follow. In the second place, 
the activity of the cortex’ brings every fresh group, of sensory impulses 
evoked by altered posture into relation with the continuously altering 
record provided by the schema. Postural changes may, or may not, 
invoke changes in the central field of consciousness. In either case the 
initiation of change demands the utilization, on the physiological level, ` 
of the product of reaction between incoming impulses and schema. If 
1 Head refers to postural schemata sometimes as dependent upon physiological dis- 
positions, sometimes as the dispositions themselves. In saying that the schema is dependent 
wpon the physiological disposition, we believe that Head was emphasizing a purely formal 
aspect of the operation of these dispositions, and did not intend to postulate a distinot 


though dependent entity. Thus one may distinguish the shape of an organiam from the 
material constituting it despite the obvious depéndence of the former upon the latter. 
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the change does make itself felt in the central field of consciousness, then 
such conscious change is the direct product of an already completed 
reaction between present and past carried out by the activity of the 
cortex at the physiological level. The process whereby incoming impulses 
and schemata react, whilst purely physiological, involves both comparison 
and relation, and may be regarded as analogous to a conscious act of 
comparing and relating. Finally, in the third place, the incoming im- 
pulses themselves modify the schema, leaving their own record in a form 
already related to the past, and so putting the mechanism in a state of 
readiness to deal with.the next incoming group. 

The existence and proper operation of the schemata depend upon the 
functional integrity of the cortex. Cortical lesions, by impairing or 
destroying the schemata, concomitantly abolish the recognition of posture 
on the affected side of the body. “Not uncommonly a patient with a 
cortical lesion can recognize that some movement has occurred, but ів. 
entirely unable to discover its direction or amplitude; complete appre- 
ciation of passive movement is the recognition of serial changes in a 
certain direction” ((1), p. 604), 

One example of defective appreciation of posture has already been 
given (vide p. 271 supra). In another case quoted by Head, a leg was 
lost some time before the appearance of the lesion which destroyed the 
power of recognizing posture. Sensations of movement in the phantom , 
leg ceased on the occurrence of the cerebral lesion— the stroke which: 
abolished all recognition of posture destroyed at the same time the 
phantom limb" ((1), р. 606). 

"While the schemata are thus subject to impairment or abolition in 
consequence of certain injuries to the cortex, their existence also demands 
& continuous supply of incoming impulses from the part of the body 
concerned. А patient whose little finger was completely deprived of 
sensibility, owing to section of the ulnar nerve by gunshot, recognized 
the existence of this finger'as a dead part of himself. After five months, 
` however, it became necessary to amputate through the lower third of 
the arm. The phantom hand which appeared subsequently had only four 
digits. “During the five months of total insensibility, the schemata 
associated with the little finger, no longer reinforced from the periphery, 
had gradually died away...” ((2), pp. 489-90). 

Beyond thus‘ indicating the general physiological conditions upon 
which the existence and functioning of the schemata depend, and intro- 
ducing in this connexion the concept of ‘vigilance’ (of which a brief 
account will be given later), Head does not attempt any closer enquiry 
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into their anatomical and physiological nature. On the other hand, the 
destruction of schemata does not exhaust the functional disturbances 
entailed by cortical injury. Manifesting itself in combination with the 
consequences of schematic destruction, but essentially independent of 
them, is the loss or impairment of what Head calls local attention. If 
psycho-physical judgements regarding sensations from the affected part 
of the body-are required, the patients responses are uncertain and 
variable. Hallucinatory sensations are.apt to appear in the absence of 
an appropriate stimulus. Sensations initiated by a stimulus may persist 
beyond its duration, and the intensity of a sensation is not graded 
according to the strength of the stimulus. In fact the patient’s behaviour, 
Head considers, présents an exaggerated picture of the normal individual 
giving psycho-physical judgements while in an inattentive state of mind? 
On this account, he suggests that the defect consists in a loss of ‘local 
attention’. “When the affected part is under examination, the patient’s 
‚терНев are uncertain and variable,...and yet, as soon а8 we examine any 
‚ unaffected part, the patient may come through the same series of tests 
without а mistake!...but the patient's power of general attention has 
not been lowered....Records from the limbs of the sound side show 
that the phenomena of defective attention are confined to the abnormal 
part. A portion of the patient only has, as it were, become untrust- 
worthy” ((1), pp. 606-7). 


In summing up, Head concludes that “...the cerebral cortex is the 


organ by which we are able to focus attention upon the changes evoked 
by sensory impulses....Uncertainty of response destroys: all power of 
comparing one set of impressions with another and so prevents dis- 
crimination” ((1), р. 607). It would appear, as we have already noted, 
that Head regards this consequence of cortical lesions as distinct from 
those connected with the destruction of schemata. In particular, ac- 
cording to his analysis, it concerns the level of consciousness. But we 
- believe that it would be possible reasonably to interpret what appears 
behaviourally as loss of local attention in terms of the failure of the 
process of reaction between schemata and incoming impulses. Thus the 
sensations concerned in the psychophysical judgement would arise in 
consciousness lacking in that essential determination in respect to what 
has gone before, which alone can make them the effective conditions of 
an accurate judgement. It is possible, indeed, that some such view was 
in Head’s mind, but, if this be the case, his use of the notion of local 

1 That is, without making mistakes in relation to the relative intensities of supra- 


` 
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attention, even as a figure of speech, is definitely misleading. In any ` 
case, it will be unnecessary to consider further this type of defect. g 


(2) The maintenance of static tone 

The presentation to cọnsciousness of data relating to the position of 
the body in space, and the indirect regulation of its movement, do not 
constitute the only functions of the postural schemata. They are also 
held responsible for the maintenance and regulation of toric innervation. 
“The only constant and continuous record of our bodies in space”, 
writes Head, “exists in the condition of our schemata. These physio- 
logical dispositions of the cortex ensure that the inception of a voluntary 
movement will find the part to be moved in a suitable attitude. For, 
unless postural impulses perpetually modified these unconscious physio- 
logical activities consonantly with every change in position, we might 
will a certain movement although the limb was not in a suitable attitude 
to bring it into being....But in order that the part of the body to be 
moved may be ready to spring off, like a runner, at the word of command, 
its static tone must be normal. Should it be poised atonically, the 
voluntary motor act has first to gather in slack before the limb begins 
to move. Normal posture and normal tone are coincident terms” ((), 
р. 724). 

Head considers the maintenance and co-ordination of static tone to 
be the product of a “constant stream of influence” exerted by “the 
simple existence of the physiological dispositions which we have called 
schemata”. He supposes this automatic influence to be exerted directly 
upon the highest efferent centres without the intermediation of con- 
sciousness, and shows that it may be grossly disturbed as a consequence 
of cortical lesions. “16 is obvious", Head observes, “that any lesion 
which disturbs postural schemata will interfere with static tone. For 
in order that a part of the body at rest may retain a normal posture, 
afferent postural impulses must exert a constant influence on the activity 
of the appropriate receptive centres of the cortex. These are the re- 
pository of spacial? schemata. The physiological changes brought about 
by this stream of afferent impressions not only checks and controls (stc) 
voluntary movements, but ensures that the static tone of the part shall 


1 Head frequently uses the expressions “spacial schemata” and “postural schemata” 
interchangeably. It would appear to us that by the expression ‘‘spacial schemata” Head 
meant to include not only the postural schemate already deecribed, but also the schemata 
concerned with projectional surface localization. These will be briefly dealt with in the 
next section. 
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be adapted to maintain its position. Consciousness is in no way. necessary 
for such co-ordination; in fact the regulation of tonic innervation occurs 
entirely on the physiological level. Any lesion, which tends to destroy 
‘postural schemata, not only disorders voluntary movement, but under 
suitable conditions may diminish static tone” (0), p. 724). ; 
The ‘hypotonia so closely associated with defective recdgnition of 
posture and passive movement in the absence of any defect in the highest 
motor centres, Head treats as a false co-ordination. In the first place, 
he points out, the receptive centres in the cortex are “badly informed” 
: of the position of the affected parts. (By this, he presumably implies 
some direct interference with afferent pathways.) In the second place, 
the schemata which exist in these receptive centres are themselves dis- 
ordered. Such disturbance results in defective co-ordination of voluntary 
movement and concomitantly affects the static tone of the parts con- 
cerned. The effect is contrasted by Head with the disturbance which 
may result from & suboortical lesion,, where the permanent dispositions 
of the afferent centres remain intact, and gross impairment of static tone 
may be absent, unless 16 be the result of pathway interference (0, 
` pp. 724-6). 


| (3) Projection 
By projection Head means, broadly, the reference of a sensation to 
-an object. His theory of the projectional aspects of sensation and of 
the schemata which’ underlie them is intimately bound up with his 
general theory of sensation. The latter involved the distinction of proto- 
pathic and epicritic types, and made much use of the Jacksonian concept 
‚ of levels.!- Further, Head insisted throughout upon the complexity of 
the integrative processes and the competition of incoming impulses at 
the highest physiological levels. All these diverse aspects of the general 
theory must be borne in mind in reading the discussion that follows. 
As we have said; broadly speaking projection is the reference of a 
sensation to an object. But as reference is complex, an injury or disease 


\ 


и 

1 Head’s intellectual debt to Jackson is so many-sided that it becomes difficult to 
вахевв in the treatment of any one problem. But it is certain that the concept of schemata 
was foreshadowed in Jackson’s general theory of third-degree cortical representation and 
it probably owes much to his notion of ‘constants’ (cf. Jackson(8), especially pp. 41-2, 
64, 96, 98—118). While we have not attempted to trace the evolution of Head’s thinking 
from Jackson's views, it is plain that the concept of schema is"not only consistent with, 
but actually presupposes, the Jacksonian theory of cortical representation. We may also 
note that Pick (9), in an early exposition of the concept of the schema, expressly acknowledges 

his meee to Jackson. 


, 
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may abolish some aspects of projection, leaving others intact. If а normal 
subject be pricked with a pin, he will recognize that this is so; the 
sensations are referred to the pin. In addition, the position'of the pin 
will be more or less accurately localized. The force with which the pin 
is pressed against the skin will affect in'a more or less simple &nd regular 
manner the intensity of the sensation. But these “spacial attributes, 
relative intensity and individual character" of the sensation are de- 

‚ pendent upon the integrity of the cerebral cortex, whose function it is 
to mediate thèm. “When the influence of the cortex is removed”, 
writes Head, “and the optio thalamus exerts its activity uncontrolled, 
the patient may cease to associate his sensory experiences with any 
external agency. He complains that he is being hurt, or that something 

‚18 happening to him, but fails to recognize that he is being pricked 

with a pin. Removal of the cortical factors has reduced to elementary . 

` proportions the power of projection, as we know it in the intact 

human being. It is.no longer possible to recognize the size, shape, 
weight, and spacial relations of an external abject, nor, indeed, to 
appreciate the relative intensity of the PPAR action it excites” 

(0), pp. 750-1). » 

Head believes the simplest projected aspect of iuis to be shown 
in the power to localize the site of a stimulated spot on the surface of 
the body. As in the case of postural recognition, this ability must, he 
maintains, presuppose a process of schematic relation. Moreover, appre- 
ciation of position may be lost without a corresponding loss of ability 
to identify the locality of the stimulated spot on the skin. For example, 

*. ..& patient may be able to name correctly, and indicate on a diagram 
or on another person's hand, tbe exact position of the spot touched or 
pricked, and yet be ignorant of the position in space of the limb upon 


1 Head ‘points out that these attributes of sensation do not depend primarily on 
psychical functions: For he holds that, on the purely physiological level, “.. . afferent 
impulses possess projectional characteristics. The same clase of impressions which underlie 
discriminative sensibility oan be discovered at work controlling and regulating purely 
unconscious actions....Study of the reflexes at higher functional levels shows that they 
are governed by remarkably complex projeotional relations... . Thus. . . afferent impulses 
` can ,be shown to be adapted to spacial conditions and to the intensity and relative 
character of the stimulus, although the whole procedure remains outside consciousness. 
Н, however, they succeed in reaching the highest receptive centres, they endow sensation 
with spacial attributes, relative intensity, and individual character” ((1), р. 751). Head 
nowhere states explicitly that at all levels projection involves schematic mechanisms and 
it will be remembered that the locus of these is in the level of the highest receptive centres, 
Bartlett, however, seems to have assumed that schemata operate on ай fanotional levels 
(vide Part П of this paper). 
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which it lies”. Head therefore concludes that this faculty of localization 
must be associated with the existence of another schema or model of 
the surface of our bodies.1 This schema may, however, also be destroyed 
by а cortical lesion, and under such conditions the patient complains ' 

‘that he has no idea where he had been touched. (“Не knows that a 
contact has occurred, but cannot tell where it has taken place on the 
surface of the affected part” ((1), p. 606). 

Associated with projection by reason of its similar basis in the 
existence of the spacial schemata is the complementary function of 
introjection. This is the power of extending the recognition of posture, 
movement, and locality beyond the limits of our own bodies to the 
extremity of an instrument held in the hand, or otherwise attached to 
the body. Without the spacial schemata, Head writes, “we could not 
probe with а stick, nor use a spoon unless our eyes were fixed on the 
plate. Anything which parttotpates in the conscious movement of our bodies 
4s added to the model of ourselves and becomes part of these schemata; a 
woman’s power of localization may extend to the feather in her hat” 
(2), р. 606; italics ours). In the same way, no one can drive a motor’ 
car effectively until. intermediate processes by which his own bodily 
movements affect the behaviour of the car have been eliminated, and 
the vehicle has become a ‘part’ of its driver's ‘body’. | 

Head’s treatment of projection and localization is 3 somewhat com- 
plicated by the introduction of his theory of protopathic and epicritic 
sensibility. On the basis of his classical experiment in nerve division, 
Head had advanced the theory that cutaneous sensation is dual in 
character, the two types being named by him epicritic and protopathic. 
While the epicritic is par excellence the system associated with projection, 
there is at the protopathic level an elementary form of this function. 
This is shown by the fact that when protopathic cutaneous sensibility 
alone is in operation “Апу stimulus capable of evoking a cutaneous 
response aréused a widespread sensation, referred to some remote part 

1 This aspect of the schema theory has been elaborated at length in the writings of 
Piok(8, 9, 10). Pick appears to have developed his theory independently, but we are 
unable to ascertain whether he was in personal contact with Head before the appearance 
of Pick’s first contribution in 1908. In his later writings, Piok adapted Head’s conception 
of the schema in place of his own earlier notion of а ‘spacial image’ of the body. But he 

, extended the theory to cover a much wider range of nervous and mental symptoms. 
In this, he has been followed by Schilder(11, 12). The notion of the ‘body schema’ (or 
‘body image’) has, in fact, come to enjoy something of a vogue 1n contemporary neuro- 
psychiatry. But the implications are so wide that they cannot profitably be disoussed 


here. Adequate expositions of the general idea, together with much. relevant clinical 
material, are to be found in‘the writings of Schilder(12), Tohehrazi(14), and Lhermitte(5). 
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of the affected area” ((), р. 752). The sensation had the quality of 
extensiveness, although the amount of extension bore little relation to 
the actual size of the area stimulated. Thus, while the stimulus is wrongly 
localized, and its size incorrectly assessed, nevertheless it possesses in 
some degree those characteristics of determination which alone can make 
it relevant to speak of error. Moreover, “...this erroneous localization 
was not fortuitous, but remained the same whatever the stimulus em- 
ployed...” (01), р. 752). 

Head points out that this limited form of projection found in the 
protopathio system may be regarded as providing a primitive form of 
defence mechanism. It is essentially segmental in character, the sensa- 
tion, erroneously localized as it may be, always being referred to some 
place in the same segment as that to which the stimulus is applied, and 
the response being in general one of compulsory withdrawal of the part 
concerned. It is only with the development of the epicritic projectional 
systems that choice of response is introduced. Thus in view of the supra- 
segmental character of these systems, flight of the organism as a whole 
becomes possible. 

We have seen that in the epicritic projectional system sensation is 
endowed with those characters which allow discrimination and thereby 
permit choice of response. In addition, however, it is the function of 
this system to control protopathic activity. Involved too in projection 
is the capacity of the organism to relate sensation to external objects. 
An “object”, Head writes, may in fact be defined as ‘‘a complex of 
projected responses”. It is said to have characters such as size, shape, 
weight, and spacial position which distinguish it from all other objects. 
“The recognition of such features, however, depends on physiological 
activities, the product of certain definite centres in the cortex. If these 
processes are unable to influence consciousness, the ‘object’ disappears, 
although its affective and qualitative aspects still produce their appro- 
priate sensory reactions” ((1), р. 754). 

We may infer that the afferent co-ordinations undéying epieritio 
projection are fundamentally schematic in character. For inasmuch as 
they confer upon sensation determination in respect of spacial attributes, 
intensity, etc., they involve comparison and relation to something that 
has gone before, or is co-present. ‘‘...all the higher projectional aspects 
of sensation...form a continuous series of dispositions determined by 
previous events of a like order. The unit of consciousness, as far as these 
factors in sensation are concerned, is not a moment of time, but a 
‘happening’. This consists in a group of occurrences belonging to 
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ae different orders in the psycho-physical тоу 
(а), p. 754). 

Appreciation of temporal sequenda represents yet another function 
attributed by Head to the existence of schemata. “ Тһе sensory activities 
of the cortex", Ве observes, ‘‘are not only responsible for projection in 
space, but also ensure recognition of sequence in time. For this would 
bé impossible if a sensory impression had no necessary beginning or 
termination. One of the commonest defects produced by a cortical injury 
.18 this want of temporal definition; a stimulus, rhythmically repeated, 
‘seems to be there all the time’. The patient cannot appreciate the 
- moment at which it is applied or removed. There is no complete recog- 
nition of an extended sequence of events" ((1), p. 754). 

Head therefore concludes that it is to the projected elements in 
sensation that we owe our conceptions of coherence both in space and, 
time. These factors are not due essentially to “judgement or conscious 
association”, but depend to a great extent on physiological activities 
and dispositions. “When these are permitted to excite consciousness”, 
he concludes, “they appear as an ordered sensation, related to other 
events in the external world and extended serially in time” ((1), р. 755). 

It will now be evident that there is more in Head’s notion of pro- 
jection than the mere association of a stimulus with an external object, 
or other unified source of causal influences. The different contributions 
made by what he calls projection to perceptual consciousness may, 
broadly speaking, be listed as follows in order of complexity: (1) The 
simple localization of a stimulus—that is, the reference of the present 
sensation to a causal origin having position in regard to a frame of 
reference. (2) Appreciation of the extensity of the stimulus—that is, 


7 the recognition that the causal origin of the sensation is extended in,a 


certain way in a field of spacial relations. (3) The identification, or : 
superposition, of the causal origins of a number of different sensations— 
that is, the recognition that two or more impressions emanate from the 
same source of causal influence, or from two or more sources localized 
in the same region and essentially interconnected. (4) The recognition 
in general that the whole external field of influences is structured by 
spacial and other relations. (5) Similar recognitions as (3) and (4) in 


1 The mmilarity to Kant is here especially apparent. In addition, however, to em- 
ploying an essentially Kantian argument to the elucidation of the conditions of perception, 
Head is able to demonstrate the dependence of the perceptual characters in question 
upon the functional integrity of parts of the nervous system, and exhibit cases in which 
just these charactera may be lacking. 
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regard to temporal sequence and relations. (6) In virtue of all these, 
appreciation of the ‘object-character’ of stimuli. 

The true order of complexity of these functions of projection is, of 
course, a matter for further investigation. And it may be that they 
should not be separated according to the scheme suggested. Head him- 
self says that simple localization on the surface of the body is the simplest 
of the functions, but does not trace their relationships further. And it 
is possible, for instance, that appreciation of ‘object-character’ may 
precede and not follow appreciation of the general structure of the 
environment. 

It is important to make clear the dual role of schemata in elaborating 
the projectional aspects of sensation. On the one hand they have to 
provide the general frame of reference, or dispositional system, appro- 
priate to each aspect.! Thus the localization of a stimulus is meaningless 
except in regard to a frame of spacial relations and this itself demands 
an enduring physiological mechanism. Perception of, and behaviour 
towards, the ‘object-character’ of a stimulus is similarly impossible in 
the absence of dispositional systems providing the general basis of such 
perception and behaviour. Incoming impulses from the periphery con- 
tribute, to the activity of the schemata in the cortex, the particular 
clues mediating the perception of the particular place in which a stimulus 
is localized. Similarly they mediate the perception of the particular 
‘individual character’ of an object in the environment. But they cannot 
determine that the stimulus shall be localized at all, nor that an object 
shall be perceived as such. This, then, is the first function of the schemata, 
4o provide permanent, yet continuously modified, physiological disposi- 
tions which, acting in co-operation with the immediate clues, can endow 
perception with the determinativeness of which we are in fact aware.? 
The second function is the active one of mediating particular i a 
so determined. 


1 We may note that О. 8. Myers, as early as 1911, took over Head’s concept of the 
sohema in an interesting attempt to account for certam aspects of visual space perception, 
and, in partacular, the auto-kinetic sensation (see (T), pp. 215-17, 231-2, 282-3, 294). 
Myers’s approach has never been fully followed up, though Koffka has argued brilliantly 
on kindred lines m developing his theory of the ‘spacial framework’ (see Koffka(4), 
Chs. 5-7). These two approaches have much in common which would repay careful study. 

2 The schemata thus act as sf concepta such aa those of space and object were involved. 
This aspect of the functioning of schemata emerges again in Wolters’s theory of ‘oon- 
ceptual thought and is discussed in Part IV of this paper. 
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(4) Vigilance , 

The term ‘vigilance’ was introduced by Bead to denote a eee of 
* high-grade physiological efficiency of any given functional level of the 
nervous system. The state of efficiency of a given level is to be assessed 
by comparison with the maximum degree of adaptive function of which 
phat level is capable. Thus in the acute decerebrate preparation there is 
a temporary lowering of vigilance, due to operational shock. This resulta 
‘in absence of the rigidity characteristic of the chrono state. When 
recovery has taken place, and the hind brain centres are again active 
in making their full contributions to the adaptive behaviour of the 
organism, namely the production of decerebrate rigidity, then the/vigi- 
lance of this level is again said to be high. A high state of vigilance is 
associated not only with increased reaction but also with the optimal 
. fulfilment of those functions delegated to the level of the nervous system 
under consideration. In the spinal cord these functions are those of 
reflex determination, and it is by the perfection, complexity and adaptive 
‚ significance of the reflexes that can be elicited that its vigilance is to be 
assessed. In the hind brain the function concerned is that of affording 
the general basis of postural behaviour upon which may be imposed the 
niceties of adjustment afforded by the activities of the higher centres. 
Thus, in the decerebrate animal, the full development of rigidity is the 
expression of a high state of vigilance. The cortex is pre-eminently the 
organ of fine discrimination and consequently it is in the performance 
of the highest grade activities that ite vigilance is displayed. 

The vigilance of a given level of the nervous system may be reduced 
by a number of conditions. Fatigue is one; others are the.toxic states 
produced by narcotic drugs and inflammatory conditions. Lastly there 
is structural damage. In this case, the lowering of vigilance is' not 
restricted to mechanisms especially associated with the site of the lesion. 

The lowering of vigilance produced by cortical damage would seem to 
` be comparable to the incidence of ‘Diaschists’ postulated by von. 
Monakow,! atleast in results, if not in mechanism. In any case change 
in vigilance is a physiological, and essentially a reversible, process 
(although, of course, the reverse process may occupy very considerable 
periods of time, and may never be completed). 


1 Head appears to think that this comparison is not truly valid, although his comments 
upon von Monakow’s views are not very specific ((2), pp. 84-03). Von Monakow’s conception 
involves a withdrawal from some parte of the cortex of facilitatory influences originating 

‚ in other, now damaged, parts. 
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In virtue of the hierarchy implied in the Jacksonian concept of levels, 
it is evident that, where general ‘ ‘conditions unfavourable to physio- 
logical activity” subsist, a lowering of vigilance will first be apparent 
. through failure in the highest grade performances of the organism. “Тһе 

more highly differentiated the act, the greater degree of vigilance does 
it require and the more easily can it be abolished by toxic influences... 
or hy other conditions unfavourable to physiological activity" (02), pp. 
486-7). There is thus a sense, employed by Head, in which the notion 
of vigilance can be applied to the organism as a whole. But it is im- 
‘portant to bear in mind that, primarily, it applies to functional levels 
in the nervous system. 

At the cortical level, lowered vigilance, whether it be due to general 
or local conditions, may inactivate, and even abolish, the postural sche- 
mata. “...If the vigilance of the so-called ‘sensory’ cortex is lowered, 
either temporarily or in consequence of organic destruction, not only will 
postural sensibility be disturbed in the appropriate parts of the body, 
but their static tone will be diminished. This is not due to loss of postural 
sensation, but to the destruction of those physiological processes on 
which they are based” (0), p. 489). Thus, in general, if we exclude those 
cases in which the structural damage itself must be held directly respon- 
sible for the impairment of function, the abolition of postural schemata 
is to be envisaged as an sndtrect outcome of cortical injury. The immediate 
consequence of the lesion is reduction in that condition of high-grade 
physiological vitality called by Head ‘vigilance’. 
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A SCIENTIFIC APPROACH TO 
MUSICAL AESTHETICS 


By CARL Е. SEASHORE 


Science can clarify and define essential concepts in aesthetics (pp. 287—290). 

Science broadens the horizon for insight into the full nature of the aesthetic 
situation (p. 290). | 

Science creates a feeling of confidence in the tangibility of aesthetic 
issues (pp. 290-291). 

Science aids $n dealing systematically with aesthetic problems (рр. 291-292). 

The method of natural sciences is applicable in musical aesthetics 
(p. 292). 

The method of physical sciences 48 also applicable in musical aesthetics 
- (рр. 292-293). 

Sotence in aesthetics proceeds by the operational method (р. 293). 

Science encourages co-operation with all other legitimate approaches 
(pp. 293-294). 


ЕЕ Я 44 H He 


In the current number of this Journal James Mainwaring has given a 
comprehensive criticism of the empirical approaches to aesthetics. It 
is a clear presentation of a point of view often voiced and should be 
reviewed critically by the various interests concerned. Instead of at- 
tempting a formal criticism, let me set out a single constructive illus- 
tration of one empiricist’s point of view in defence. In this Г shall limit 
myself to a single concrete case dealing with the significance of а tonal 
spectrum in musical aesthetics from the laboratory point of view; and, 
for the sake of clarity and brevity, I shall limit myself to a few cate- 
gorical statements which any competent investigator in the field of 
psychological acoustics can verify and evaluate in relation to the position 
taken by Mainwaring. 


I. Sou:nok CAN CLARIFY AND DEFINE ESSENTIAL 
CONCEPTS IN AESTHETIOS 
The term 'tonal quality' represents one of the large categories of 
musical aesthetics. It has two components, namely, timbre and sonance. 
Timbre is a cross-section of a tone as represented by a single sound wave 
in terms of its harmonic structure, fundamental frequency and total 


1 Brit. J. Psychol. (1941), xxxn, 114, 
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intensity. Sonance represents the quality of a tone as determined by 
the harmonic structure of the successive waves in the tone as a whole. 

Thus timbre is а case of simultaneous fusion of partials at a given moment 
in the tone; whereas, sonance is a case of successive fusions of changing 
harmonic’ structures during the maintenance of a musical note. The 
present illustration will deal only with timbre, a term which, when 
understood in musical aesthetics, should be as useful as the terms pitch 
or rhythm. A parallel case could easily be made for sonance, thus 
covering the entire concept of tonal quality. 

. As a result of the recent extraordinary developments in acoustical 
techniques, the investigator can now select a fair sample of a note in its 
^ actual musical setting and take a highly detailed moving picture of every 

' sound wave in that tone as it is generated. Realizing that everything 
that is conveyed from the performer to the listener is conveyed on sound 
waves, he has here the material basis for the analysis and clarification 
of all possible elements in the musical tone as an art object. The form 
of the sound wave is the physical basis of timbre. He can take as a fair 
sample any representative wave in the tone and run it through an har- 
monic analyser which will, in а single process, determine the number of 
partials present, their distribution, their relative formant grouping, and 
the amount of energy represented in each. These readings on a series of 

¿dials can be transferred into a table: The facts thus established can be 
represented in a single graph called a tonal spectrum. | 

He can convert this physical spectrum into a psychological ог musical 
spectrum which, instead of showing the amount of energy in each partial, 
represents the audibility or loudness of each partial in terms of decibels. 
The art of making this transformation in accordance with the psycho- 
logical and acoustic laws of hearing is a very recent contribution. Scien- 
tific aesthetics must employ both physical and psychological spectra; 
however, for the present purpose we shall think only in terms of the 
physical spectrum. From a spectrum the investigator can derive a com- 
plete, detailed, verifiable description and definition of the tone in cross- 
section, and in terms of the sequence of spectra he can give an account 
of the qualitative character of the tone as a whole. An experience of 
beauty should, of course, be couched in so far as possible in psychological 
terms. Likewise, the description of a physical tone should be couched 
in the established terminology of acoustics. , 

One of the greatest sources of confusion in aesthetics is abuse of 
language. In musical history we find scores of synonyms as substitutes 
for the term tonal quality, practically all loose and ill-defined. When we 
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once understand the nature and significance of the tonal'spectrum as 
the basis of timbre and sonance, we can scrap all these inconsistent 
terms and thus establish a common usage among scientists, artists and 
philosophers. . 

To the scientific worker, the tonal spectrum becomes a tool ag familiar 
as the photograph of a friend's face; a single glance аф ће spectrum 
immediately gives him a clear concept of the quality of the tone repre- 
sented in cross-section. It may be as exact and as easily understood as 
а commonplace mathematical equation. When acoustic science has de- 
veloped such technical terminology, that terminology soon tends to 
become popular so that the teacher or the artist as well as the composer 
can readily understand what a spectrum means, can formulate descrip- 
tions and definitions in terms of it, can criticize or instruct in tonal 
quality in terms of that picture, and can think and speak with scientific 
precision about the beauty or ugliness of a specific tone. For this purpose 
it is not necessary that he should go through the process of deriving the 
tonal spectrum any more than it is necessary for the pleasure driver of 
an automobile to be an expert in automobile engineering. Such transition 
from the purely technical concepts to popular and practical spheres is 
one of the splendid examples of growth in the spread of learning. 

Current attempts to name tonal qualities have resulted in such crude - 
terms as rich and pure, smooth and rough, big and small, but these are 
inadequate. We have such devices as speaking of the different vowel 
qualities, bearing in mind that the differences involved are differences 
in formant regions. Then in desperation we go one step farther and speak 
in terms of instruments, such as the flute tone, the trombone tone, or 
a violin tone, ignoring the fact that each of these instruments is capable 
of producing hundreds of differences in quality. All these devices are 
more or less beggarly. But if we proceed on the assumption that all 
differences in tonal quality are representable in the spectrum, we shall 
have made great progress in laying foundations for a consistent and 
permanent language of musical aesthetics. 

Students of aesthetics may therefore fairly ask if it is not possible 
to discover or set up a consistent scale of tonal qualities named in terms 
of the variables of the tonal spectrum. We think this can be done when 
the facts are sufficiently in hand. For example, we could recognize as 
many types of spectra as there are letters in the alphabet and name 
them alphabetically. Then a person talking about tonal quality could 
refer in stabilized language to the spectra as A, B, C type on the analogy 
of names for vitamins or possible combinations of these, such as the 
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A-K type. Finally, descriptive names “might be assigned to each for a 
` given gamut of definable differences. 


M 
П. SorgNOE BROADENS THE HORIZON FOR INSIGHT INTO THE 
FULL МАТОВЕ OF THE AESTHETIO SITUATION 


“One of the objections recently made to the experimental method is 
that the laboratory experimenter raises more questions than he can 
answer. That is one of the great merits of the scientific method. "The 


` experimental psychologist would go beyónd the prevailing adage, that 


if you ask one question of nature nature will ask you ten, and say he 


‘can set up a sample experiment in aesthetics which will raise a hundred 


other relevant questions not previously thought of. When Wundt was 
asked what he had learnt from the reaction-time experiment, he replied 
that it had given him an entirely new concept of the human mind. So 
I would say that while the experimentalist in the laboratory can give a 
final and verifiable solution to only one very minute problem at a time, 
one of the great merits of the experimental procedure lies in the fact 


- that it forces upon the horizon a vast array of issues which come as 


corollaries to the situation solved. It is obvious that’ recent progress in 
experimental psychology has performed this very function for aesthetics 
by generating a deeper insight into the nature of experience and ex- 
pression of aesthetic emotions, and the nature of the relation between 
the aesthetic object and one who creates or feels beauty or ugliness in it. 


‚ Would it be unjust to say that the laboratory empiricist is to the non- 


empiricist in aesthetics as the astronomer is to the stargazer? Both look 
into the starry heavens but they.see entirely different worlds of beauty. 


` HI. SorENOR CREATES A FEELING OF CONFIDENCE IN THE 
TANGIBILITY OF AESTHETIC ISSUES 


| Many of the serious books on aesthetics now in our libraries take 


"the same attitude toward aesthetic experiment that the forerunners of 


modern psychology took: toward psychological experiment a hundred 
years ago: mind is so different from matter; beauty is such an ethereal 
and fleeting situation; a feeling of beauty is never constant; after all, 
- beauty deals with subjective values, not objective facts; problems that 
can be solved in the laboratory are only an infinitesimally small aspect 
of the aesthetic situation; like the historical soul which was not subject 
to experiment, beauty is a sort of ultimate reality in itself, intangible. 
But when the theory of evolution came upon the horizon, there was 
a sudden about-face in philosophical-psychology and experimental psy- 
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chology became, an inceptive science. Fechner and his followers in 
experimental aesthetics committed many'a blunder, but they made 
progress through trial and error which resulted in the gradual acceptance 
of the feasibility of scientific experiment in aesthetics. 

The critic must distinguish between empirical and experimental. 
Great discredit is rightly thrown upon aesthetics by the publication of 
empirical studies of beauty which do not conform or measure up to the 
sanctions of scientific procedure. They bring discredit upon scientific 
method, as, for example, in the case of securing judgements about likes 
and dislikes of presumably beautiful objects without setting any experi- 
mental control to determine on what feature the aesthetid judgement is 
based, in judgements which ignore the influence of the total situation 
in which the experience occurs, in questionnaires whioli are certainly 
subversive of scientific procedure, and in the statistical treatment of 
uncountables. But such are the fumblings not only in an inceptive 
applied psychology but also in an inceptive art or philosophy. 

However, none can dispute that a fundamental tool has objective 
validity as in the case of the tonal spectrum. The student of musical 
aesthetics must take notice, and what is more, develop a faith and | 
confidence in objective and verifiable procedures. Twenty years ago I 
despaired of the possibility of seeing in my lifetime a relatively exact 
science of tonal quality. But modern acoustics has been revolutionary 
in its progress, and our present equipment in the laboratory now enables 
us to face that problem with enthusiasm and feelings of certainty in 
findings. 


ТУ. ВотЕМОЕ AIDS IN DEALING SYSTEMATICALLY 
WITH AESTHETIO PROBLEMS 


Take again the problem of the sources of beauty or ugliness in tonal 
quality as represented by the spectrum, and consider one of the elements, 
such as the formant, that is, the character of the grouping of dominant 
partials. Analysis of this problem shows that the principal variables in 
the formant are the number of formants present, the position of the 
formant, the width of the formant, and the relative prominence of the 
formant. These are indisputable facts which must be taken into account 
when making aesthetic judgements about tonal quality. And the sub- 
division of factors involved must be carried further. Thus the element 
of dominance of formant regions in musical tones can be fractionated 
so as to determine what qualitative characteristics of the tone are due 
to specific types of distribution of formant regions. This is now illustrated 
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in acoustical studies of speech where vowels are defined in terms of 
characteristic formant regions. This method is now employed in com- 
parative studies of musical instruments. Progress is slow but in firm 
step во that any one who teaches, thinks, or creates intelligently in terms 
of tonal quality should understand the structure and function of formants. 
Composers are’ becoming alarmed at their growing responsibility for 
formants, both objective and subjective. 


ү. Тий METHOD OF NATURAL SCIENCES IS APPLICABLE 
IN MUSICAL AESTHETICS 


In a virgin territory, the botanist collects as many and varied speck 
mens as he can find and then takes them into his laboratory, examines 
‚ each in detail, ‘and names and classifies them. So the student of aesthetics 
may-collect specimen features of beauty or ugliness in actual musical 
situations, and examine, name and classify them. Take again our problem 
of timbre. Each specimen is represented by a spectrum. No botanist 
has collécted and classified all planta, but at one time botanists began 
to do so and acquired confidence in their ability. No one will ever collect 
samples of ‘all varieties of ‘beauty in the quality of musical tones, but 
each investigator and each generation will go as far as possible under 
the limitations of time and the extent of facilities. Preceding science 
has given him the tools, such as the art of determining the spectrum 
and the insight into the nature and ramifications of its significance. 


VI. THE METHOD OF PHYSICAL SCIENCES 18 ALSO APPLICABLE 
IN MUSIOAL AESTHETIOS 


The sustained illustration which I am carrying through is an example | 
of the use of physical method in so far as we are dealing with the nature 
and significance of musical sounds. We can not only make physical 
analysis of specimen sounds taken from actual music, but we can reverse 
the proceas and build synthetic tones on the specifications for any har- 
monic structure. We now have in the laboratory a tone generator capable 
of sounding tones of any desired harmonic structure composed of the 
first sixteen’ partials or less. The operator at the panel can determine 
how many partials shall be present, the character of their distribution, 
the amount of energy to be assigned to each, and the phase telationships 
of partials. Then he presses the button and: out comes the tone of the. 
structure specified. With so many variables, the mathematician tells us 
we could produce more than а million varieties of tone, thus imitating - 
voice, musical instruments, sounds in nature or any other theoretically 
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desired kind of tone. Thus we proceed in the opposite direction of the 
naturalist and produce tones synthetically in order to determine the 
range and types of SE and significant elements of musical 
, beauty. 

VII. Scrence IN AESTHETICS PROCEEDS BY THE 
OPERATIONAL METHOD ; 


s 


Ав a sequel to the fractionating of problems for the purpose of the 
experiment, psychologists profitably take an operational point of view; 
that is, they state the circumstances under which the observation was 
made in such a way that the conditions can be repeated, and they limit 
their primary conclusions to those factors which were actually under 
control. The first step is tò show what the actual experiment is in this 
particular case. If we are then interested in whether or not that is ' 
regarded as в relatively good or poor spectrum, we would have to resort 
to further experiment with aesthetic judgements. If we want to gene- 
ralize, we would have to make a corresponding series of measurements 
on the principal variables which may enter; and if we warit-to study 
the variability in the aesthetic value of this particular tone, we would 
have to experiment with.some of the principal variables such as age, 
training, artistic temperament, or what the observer had for breakfast. 
In other words, the progress of experimental aesthetics is exceedingly 
slow and is limited primarily to the establishment or verification of basic 
facts. | 

ҮШ. ВОТЕМОЕ ENCOURAGES CO-OPERATION WITH ALL OTHER 

| LEGITIMATE APPROACHES . 


Under the preceding headlines I have attempted to state the point 
of view represented by a psychologist in musical aesthetics in his attempt 
to interpret scientific approaches. Other experimenters in this field might 
and do differ from this point of view, but I submit it as а fair sample 

in the light’ of which the validity of the assumptions and criticisms of 
- Mainwaring might be reviewed. 

There are many problems in aesthetics which should be' approached 
mainly from the philosophical point of view, such as theories of aesthetic 
value or the nature of beauty as reality. One must also take cognizance 
of the inspirations of the mystic. The splendid ‘progress made in creative 
music has furnished the most basic groundwork we have for the deter- 
mination of aesthetic values, particularly as dealing with problems and 
' possibilities of design in musical form. The artist’s шора of the 
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printed score is, of course, the commonest object of aesthetic judgement. 
Musical anthropology envisages the racial development of art principles. 
Musical history is a critique of unfolding art principles. Genetics traces 
the rise of aesthetic judgements in the growth of the individual. Educa- _ 
tion develops methods for training in aesthetic judgement. The experi- 
mental sciences unravel new facts and can put existing theories and 
practices to the acid test. The pursuit of beauty is fascinating and 
profitable at each of these fronts. 

Why not encourage all such approaches? Let the musical historians, 
anthropologists and critics enlarge their storehouses and submit to 
periodic house-cleaning by separating the valid material from,the invalid. 
Let the composer enlarge our conceptions of beauty by adding to our, 
heritage of musical creations as art objects. Let the educationist put 
evolving theory into practice. Let the philosopher tell us from time to 
time what the greatest thinkers have thought about the nature of beauty 
and aesthetic values. Let the experimenter be ever ready and challenge 
all comers to verify and validate their facts and theories. Let us clarify 
the concept of beauty progressively by requiring each contributor to 
define beauty from his area, his purpose and his point of view. 


(Manuscript received: 1 December 1941) 
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І. INTRODUCTION 


Iw the investigation reported here,.an effort was made to deal with three 
questions in the field of humour by means of the method of factorial 
analysis. The first of these questions concerns the relative generality (or 
objectivity) of the appreciation of humour. Some investigators, such as 
Heim (2), report little or no agreement among the subjects taking part 
in their experiments with regard to the ‘funniness’ of the jokes used as 
stimuli; others, such as Stump (3) and the authors of the Roback, Moss, 
and Allcock tests of humour, explicitly or implicitly assume a compara- 
tively high degree of agreement. No quantitative answer, stating the 
actual amount of agreement with reasonable exactitude, would appear 
to have been given to date. | 

The second question relates to the different types of appreciation 
involved in responses to humorous stimuli. While a great number of 
such types have been’ suggested by various authors, others have main- 
tained that any attempt to discover such types “would merely involve 
a listing of individual jokes and individual people" ((2), р. 161). Here 
also, a quantitative answer showing clearly the relative: importance and 
influence of any type factors would appear desirable. 


1 This paper reporte part of the work carried out by the writer during his tenure of 
the John Stuart Mill Research Scholarship at University College, London. Several re- 
searches of a similar nature have been, and are being, carried out at University College, 
and the writer wishes to record his indebtedness to Prof. О, Burt for valuable suggestions 
and criticisms. Acknowledgement is also due to Dr H. Babington-Smith for her kindness 
in giving the teste descríbed below to а number of Scottish subjects, and to Prof. C. Landis, 
who very kindly allowed the writer to use his original material in this investigation, and 
who answered several queries relating to his own experiment». 
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The third question to be raised concerns the influence of tempera- 
mental factors on the appreciation of humour; more particularly, it 
„appeared possible that the ‘Personality Factors’ isolated by Guilford (15) 
might to some extent determine the subjects’ reactions to the various 
tests. An investigation of this possibility constitutes the third part of 
our experimental study. 

Lastly, the experimental results gathered in au course of the in- 

- vestigation, and the subjects’ comments and introspections, appeared to 
throw a certain amount of light on the vexed problem of the theory of 
humour and laughter, and it seemed worth while to record briefly the 
main conclusions to which the data seemed to point. 


II. PLAN or INVESTIGATION 


‘Three humour tests, containing respectively 100, 52, and 37 items, 
were given to a group of sixteen subjects, the instructions being in each 
case to rank the items in each of the tests in order of ‘funniness’. Eight 
of the subjects were University students; the other eight were entirely 
unconnected with academic life. The distribution of the sexes was equal. 
- Ages ranged from 17 to 35. Introspections of the subjects were in some 
. eases taken down in shorthand, while in other cases the subjects them- 
selves wrote down valuable comments. The number of items in each of 
the three tests was too large to make straightforward ranking possible, 
and a group-ranking procedure had to be employed. By this, method, 
marks are given to the various items ‘in accordance with a prearranged . 
system, the ‘same mark being given to a fixed number of items. The 
distributions used followed as ч ав possible the normal probabiity 
curve. 

, The tests were chosen with a view to covering three comparatively 
distinct varieties of humour, viz. verbal jokes (to be called ‘jokes’), 
humorous drawings with captions (to be called ‘pictures’), and the 
humour resulting from the opposition of two photographs showing certain 
points of ‘similarity while being entirely different ір other respects (to 
` be called ‘comparisons’). As an example of this last type of humour, 
the opposition of a photograph of Laval to one of a toad may be quoted, 
where there is a notable similarity of attitude and expression. Collec- 
tively, the items in the three tests will be called jokes. 

The verbal jokes used were identical with those used by Landis & 
Ross in their investigation (1); their selection was carefully made во as 
to contain roughly equal proportions of good, medium and bad jokes, 
and to contain representative examples of the seven types of humour 
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recognized by Landis and Ross in accordance with the theoretical analysis 
‘of ‘sense of humour’ given by Eastman (4).! These seven types of humour 
are defined as follows: 

(1) Humour of Quantity. Results primarily from obvious exaggera- 
tion (over- or under-statement of facts, thoughts, etc.). 

(2) Humour of Incongruity. Results primarily from the association 
of two generally accepted incompatibles. | 

(3) Humour of Unexpected. Results primarily from the occurrence 
of some surprising fact, thought, feeling, etc. 

(4) Humour of Truih. Results primarily from кош of self into 
situation, with consequent exposure of unrevealed thoughts. 

(5) Humour of Supertority. Results primarily from the inability of 
others to handle adequately situations which to us seem simple. 

(6) Humour of Represston. Results primarily from the release of 
tension aroused by thoughts, feelings, eto. of sex, fear, etc. 

(7) Humour of Rediculous. Results primarily from obviously non- 
sensical use of logic, verse, etc. 

The ‘pictures’ were selected by the present writer on the same prin- 
ciples from several thousand drawings which had appeared in Punch, 
Lilliput, Everybody's, Illustrated, Razzle, The Humorist, College Humor, 
and Movie Humor. The ‘comparisons’ were taken exclusively from the 
pages of Lilliput, and an effort was made to include examples of all the 
different types of ‘comparisons’ appearing in that journal. . 

Two controls, or ‘jokers’, were introduced into the ‘pictures’ and 
the ‘comparisons’ tests in order to test certain assumptions regarding 
the influence of the behavioural field. These controls, while similar in 
form to the other items in the tests, were made up in such & way that 
they were not funny at all, but quite meaningless: in the ‘pictures’ test, 
the captions were cut off two drawings, and replaced by quite unrelated 
captions, and in the ‘comparisons’ test two comparisons were made up 
by putting together entirely unrelated photographs. 


Ш. EXPERIMENTAL RESULTS 


In Table 1 are given some of the numerical results of these experi- 
ments. Two statistically significant factors were extracted from the 
correlations between the rankings of the items in each of the three tests; 


1 This analysis is quoted below in some detail because it is typical of many other 
attempts. The present writer is dubious about ita value as a psychological account, but 
it would appear that in the absence, of a better analysis it may be of help in making sure 
that no important type of humour is overlooked in the selection of jokes. 
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from the ‘pictures’ test a third factor was extracted shies significance 
is doubtful. The numbers of correlations exceeding Fisher's p=0-05 and 
p=0-01 levels in each of the tests are shown below as ‘significant corre- 
lations’ and as ‘very significant correlations’ respectively. 


Table 1 
Jokes Pictures Comparisons . 
Ave’ intercorrelation а 0-14 . 0-20 0-15 
First г variance 16-5 % 221% . 19.695 
Second factor variance 6-2 ó^ 5.6 7-096 
factor variance — 5-2 А 

Bignificant correlations 32 } 34 30 
Ls fs significant correlations  - 18 17 9 

eat +r in table 0-37 0-55 0-58 
Highest —r in table Co 0:17 0-08 0-45 
Peroentage of jokea found funny 35 - 44 51 


These results enable us to answer our first query: How much gene- 
rality or objectivity is there in each of the three tests employed, for the 
sample of the population tested? The answer is given by the percentage 
contributed to the variance by the first, positive, general factor: 16-5 % 
in the ‘jokes’ test, 22-1% in the ‘pictures’ test, and 19:6 % in the 
‘comparisons’ test. As these values are comparatively close together, 
we can take their average, 19-495, as representative. This value is very 
similar to the average of the first factor variances for eighteen tests of 
aesthetic appreciation reported by the present writer(5), which reached 
the value of 19-9 95. The average of the intercorrelations in these eighteen 
aesthetic tests was 0-171, while m the three humour tests it was 0-163. 
Thus agreement on the relative ‘beauty’ of the 280 pictures used alto- 
gether in the aesthetics investigation was almost identical in degree with 
the amount of agreement found in this experiment with regard to the 
relative ‘funniness’ of 189 jokes. 

In the aesthetics experiment just mentioned, it waa found that those 
observers who had high saturations in one test tended to have high 
° saturations in other tests also. The correlations between the subjects’ 
first factor saturations for the three humour tests used in the present 
investigation were found to be all positive, but not statistically signi- 
ficant. (According to Fisher's test for small samples, a correlation of 
0-50 would be significant (p —0-05) and a correlation of 0:62.would be 
very significant (p=0-01) when the number of items correlated is 16.) 
"The actual correlations are 0-17 (‘jokes’ and ‘pictures’), 0-26 ('jokes' 

and ' comparisons?), and 0-05 (‘ pictures’ and comparisons"); the average 
of these correlations is 0-16. 
There is à marked tendency for the person who finds a large number 
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of jokes funny in one test to find a large number of jokes funny in other 
tests also. The correlations between the tests are 0-66, 0-58, and 0-41, 
averaging 0:55. While it is probable that these correlations are to some 
extent due simply to different ‘levels of aspiration’ in the subjects, the 
introspections show that there is quite а genuine difference between them 
as regards the number of jokes found at all amusing. There is a slight 
but constant positive correlation between liking a large number of jokes 
and having a high factor saturation for the general factor; the correla- 
tions are 0-11 (‘jokes’), 0-47 (‘pictures’), and 0-08 (‘comparisons’), 
averaging 0-22. 

As regards the question of type factors in the appreciation of jokes, 
the most definite and clear-cut of these factors is found in the ‘pictures’ 
test. This bipolar factor, which contributes 5-6 % to the variance, divides 
those observers who show a certain preference for sexual jokes from 
those who put jokes of this kind comparatively low in their rankings. 
Neither sex nor age seemed to have any very obvious influence with 
regard to this factor. No sexual factor occurred in the ‘comparisons’ 
test because the material used contained no sexual jokes. In the ‘jokes’ 
test, where a few of the items were slightly sexual, a third factor ex- 
tracted from insignificant residuals seemed to indicate a similar dichotomy 
between liking for sexual jokes, and dislike for them, but the dichotomy 
was not marked enough to permit of definite interpretation. 

Interesting defence mechanisms appeared in some cases when subjects 
who did not like sexual jokes offered some-far-fetched interpretations of 
the joke which left out its obvious sexual significance, or just refused to 
understand it at all. This appears to be in good agreement with Ghosh’s 
finding that “in some cases, factors have been overstressed or even read 
into jokes, while other factors were neglected or overlooked in order that 
the jokes might be made to fit into the pattern of the subjects’ mental 
states” (6). While this misunderstanding of jokes did not occur exclusively 
where sexual jokes were concerned, it seemed to occur most frequently. 
in these cases. Sexual jokes seem to fall largely into Eastman's categories 
of ‘Humour of Truth’ and of ‘Humour of Repression’. 

The third, bipolar factor extracted from the ‘pictures’ test indicates 
an opposition between one group of subjects who prefer jokes which are 
based mainly on the character of the persons depicted (personal aspect), 

_while another group prefer jokes which are based mainly on the humour 
of the sttuation (impersonal aspect). This factor seems to be closely re- 
lated to the personal-impersonal factor found by Kambouropoulou in 
her analysis of diary entries, joke tests, etc.(7). One might feel tempted 
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to relate this factor to the familiar opposition between formal and repre- 
sentative art; the impersonal type of humour is created by the formal 
aspects of the situation, while the personal type depends on the repre- 
sentative character of the people depicted. 

The second, bipolar factor in the ‘comparisons’ test, which contri- 
‘buted 7:0 % to the variance, opposes one group of people who tend to 
prefer photo-comparisons in which one of the two pictures is amusing 
by itself, without taking into account the relation with the other picture, 
to another group who place great stress on this relation, without paying 
much attention to the amusing nature of the individual pictures. We 
may in this connexion recall a similar factor found in the preference 
rankings of colour combinations; some people judge almost entirely by 
the individual colours in the combination, while others base their judge- 
ment largely on the relations between the colours(8,9). This opposition 
between the group who preferred the complex, relational ‘comparisons’ 
and those who preferred the simpler ones became apparent also in their 
. comments; the ‘comparisons’ depending for their effectiveness on the 

relation between the pictures were often called ‘clever’, while the other. 
comparisons tended to be called ‘funny’. Martin, in her pioneer work, 

noted thé same opposition ((10), p. 39), and it seems to have played an 

important part also in the distinction drawn by Hollingworth between 

‘waxing’ and ‘waning’ jokes (п). 

The ‘second, bipolar factor in the ‘jokes’ test, which contributed 
6-2% to the variance, appears to be related in some measure to the 
factor discussed aboye. Here alsó one group of subjects like the simple, 
straightforward, ‘funny’ type of joke, while the others prefer the more 
complex, ‘clever’ sort of humour, in which a comparatively large number 
of relations requires to be educed. It is interesting to note that a similar 
difference has been found to play an important part in aesthetic pre- 

‘ference judgements: a complexity-simplicity factor was found in work ` 
"оп preferences for poetry (12) and for polygonal figures (13). 

The controls or ‘jokers’, mixed in with the ordinary ‘pictures’ and 
‘comparisons’, occupy on the average the last two places in the ranking 
-orders. Several subjects, however, put them relatively high in their 
rankings, in two cases awarding them next to the maximum number of 
points. This shows how easy it is to create artificially the desired ego- 
object relation, and how efficient an artificially created relation of this 
kind can be in changing the behavioural field of the subjects.” 

- There was no differentiation of the sexes in any of the factors dis- 

cussed above. This result is in рода agreement with Heiin’s finding, who 
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discovered “а surprisingly high degree of agreement between men and 
women” (*2, р. 155). She discounted her own finding as "probably 
untrustworthy”, giving no reason beyond saying that “everyone un- 
doubtedly believes that fundamental and universal differences exist" 
(ibid.). In the absence of proof for the existence of such differences, it 
would appear ва ёг to rely on the experimental results, instead of on 
popular conviction. 

In view of the fact that the iubes of subjects taking part in this 
investigation was relatively small, the question may be raised of just 
how much reliance can be placed on the results. Some aspects of this 
problem have been discussed elsewhere (14), and when the formulae quoted 
there are applied to the results summarized above it is found that the 
correlation of the average order given by our subjects for the items in 
the three tests would correlate with the true order of the whole popula- 
tion of which they are a sample to the extent of approximately 0-90. 
High values of this kind would appear to lend a certain degree of validity 
to our conclusions. 


IV. TEMPERAMENTAL FACTORS 


In an attempt to obtain a picture of the subjects’ temperamental 
peculiarities, they were asked to rank in order of ‘applicability’ twenty- 
five temperamental traits, typed on separate slips of paper. That is to. 
say, they were instructed to put the trait which they considered most 
characteristic of themselves at the top, the one they considered least 
characteristic at the bottom, and the others in between in order of 
applicability. The traits were taken from Guilford's research into per-, 
sonality factors S, E, and M (5), by choosing the traits with the highest 
saturations for these three factors. 

The rankings of these traits were then correlated, and the saii of 
intercorrelations factor-analysed. Two factors, both of which were signi- 
ficant, were extracted, accounting for 30-0 and 11-1% of the variance 
respectively. Both factors were bipolar, and while the first factor seemed 
to differentiate between the aggressive, masculine type of person, and 
the emotionally dependent type, the second factor distinguished between . 
the sociable and the unsociable. In other words, factor I opposed 
Guilford’s traits M and E, while factor II opposed the two aspects of 
his trait 5. 

Several correlations of these two temperamental factors and the type 
factors isolated earlier in this study approached or reached statistical 
significance. The sexual factor correlated to the extent of —0-48 with 

20-2 
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the emotionally dependent-aggressive factor, and to the extent of —0-42 
with social shyness. This connexion between the liking for sexual-jokes 
and an aggressive, not emotionally dependent; sociable kind of tempera- 
ment is perhaps not contrary to. what one would have expected on 

а priori grounds, and is of particular interest in view of Ghosh’s findings (6). 

_It may also be noted as giving support to certain órectio theories of 
humour snd laughter which will be discussed in the next section. 

The complexity factor in the ‘jokes’ test was found to correlate 0-16 
with the emotionally depéndent-aggressive factor, and 0-61 with the 
factor of social shyness. The complexity factor in the ‘comparisons’ test 
correlated 0-21 with the emotionally dependent-aggressive factor, and. 
0-21 with the factor of social shyness. As both social shyness and emo- ` 
tional dependence are generally regarded as introverted characteristics, 
while sociability and aggressiveness are extraverted characteristics, we 
are perhaps justified in the conclusion that introverts tend to prefer 

"complex jokes, while extraverts tend to prefer simple jokes. (Similarly, - 
introverts tend to dislike sexual jokes, while extraverts tend to like 
them.) While thé correlations on which these conclusions are based are 
not always significant, it should be noted that they all point in the same 
direction. 

It may be of interest to note jene that the connexion between intro- 
version and liking for more complex stimuli does not seem to be restricted 
to the field of humour. In an investigation into the factors determining 
the appreciation of poetry, a similar connexion has been noted (12), and 
from the references quoted there it will bé seen that a similar relation 

. between temperament and aesthetic preferences obtains also in other 
fields, D А 

The ‘correlations between the personal-impetsonal factor, and emo- 
tional dependence and social shyness, are too low to be of any signi- 

ficance, being only 0-05 and 0-15 respectively. . 

' "While the conclusions stated above are suggestive rather than de- 
finitely established, it seems certain.that temperamental traits influence 
the appreciation of jokes, just as they have been shown to influence the 
appreciation of poems, pictures, etc. It would appear likely that further 

"experimentation ihvolving other personality factors would throw con- 
siderable light on the genesis of laughter. 


V. THEORIES OF HUMOUR 


When the theories of humour advanced by the one hundred or so 
best-known authors are examined, little agreement is found on any of 
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even the most fundamental points. This disagreement is due partly to 
the fact that most authors in the past have attempted to relate their 
theories of humour to their general philosophical theories, thus intro- 
ducing into the former many of the questionable assumptions and contro- 
versial views of the latter; it is due also to the fact that few philosophers 
have given much attention to the fundamental question of exactly what 
are the stimuli-which cause laughter. 

Again and again, the hat that is blown off by the wind, or the fall in 
the street, are quoted as typical mirth-provoking instances; thus Bergson 
begins a famous passage in his book by saying: “А man, running along 
the street, stumbles and falls; the passers-by burst out laughing” (6). 
A numerical count by the present writer of seven occasions when four 
men and three women stumbled and fell, and of five occasions when the 
wind blew off the hats of two men and three women, did not reveal a 
single instance of laughter among the total of more than 100 passers-by. 
Facts such as these must make us suspicious of all theories which might 
explain after a fashion why laughter should occur, but which fail to 
explain why actually it does not occur. Similarly, philosophical theorists 
frequently posit certain feelings of superiority or of expectation which 
those who laugh are supposed to experience in certain circumstances, 
but which careful introspection often fails to discover. 

When the actual theories which have been suggested to date are ' 
surveyed, we find such a variety that it is difficult to discover an under- 
lying basis according to which they might be classified. To a psychologist, 
the most satisfactory classification is perhaps one which follows the usual 
division into cognition, conation, and affection, and indeed most theories з 
seem to fall quite naturally at some point in a triangle whose three 
corners are marked as in Fig. 1. 

Most numerous of all are those theories which stress such cognitive 
elements as incongruity, contrast’ between ideas, deceived ideational 
expectation, and the like. The long list of writers who have held such 
theories contains among others the names of Cicero, Quintilian, Dryden, 
Locke, Marmontel, Gerard, Campbell, Beattie, Priestley, Kant, Jean 
Paul, Hazlitt, Brown, Schopenhauer, Everett, and those who, following 
Spencer, introduced the added requirement that the incongruity should 
be descending—Lipps, Sidis, Marshall, and Renouvier and Prat. Schiller 
and Willmann may be quoted as modern champions of some form of 
cognitive theory, and so may Maier. : | 

Almost equally numerous is another group of writers who stress the 
conative aspect of laughter, relating it to the satisfaction of the desire 
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for superiority, or ‘self-glory’ as Hobbes has it. In this class are, for 
instance, Plato, Aristotle, Trissino, Hobbes, Hegel, Lamenais, Hunt, Bain, 
Philbert, Michiels, Carus, and Bergson. Chandlera?) and Kimmins (18) 
have provided a certain amount of experimental proof in favour of this 
theory, which finds its latest champion in Ludoviciü9) Following 


Cognition 





Affection Conation ; 
.1. Di ting the structure of the joke, showing the three-fold 
ё аат раве by cognitive, conative, аа affective factor. i 
Wrench (20), he has suggested the term ‘superior adaptation’ as charac- 
- terizing all instances of laughter, such laughter in his view being due to 
the consciousness of superior adaptation on the part of the person- 
laughing. 
The affective aspect of laughter is stressed by those who have directed 
their attention more to the emotional component of laughter. This is 
usually conceived to be pure joy, or else joy in combination with some ~ 
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other emotion, such as fear or anger, Alternatively, a contrast of feeling 
is posited as being essential to laughter. Joubert, Descartes, Hartley, 
Laprade, Dumont, Hóffding, and McDougall may be mentioned here. 

Some writers cannot be placed near one corner of our triangle, but 
must find their place along one side; thus Ribot, Sully, and Santayana 
have advanced theories which recognize both the cognitive and the 
conative aspects of humour. Freud may be said to have recognized all 
three aspects to some extent; his definition of wit as being due to an 
economy of expenditure in inhibition stresses the conative aspect, his 
definition of the comic as being due'to an economy of thought stresses 
the cognitive aspect, and his definition of humour as being due to an 
ecbnomy of feeling stresses the affective aspect. His theory is vitiated, 
as Hastman points out, by his uncritical acceptance of the mechanical 
Spencer-Lipps theory of ‘economy’, which is really foreign to the re- 
mainder of his views. He may also be criticized for making too rigid a 
distinction between the three different kinds of laughter, i.e. that of wit, 
of humour, and of the comic; the mind acts as a whole, and in every 
case of laughter all three components must play their part, although 
their relative importance may vary from case to case. 

In considering these three divisions, it appears that we can with 
advantage group together the conative and the affective aspects, under 
the general name of ‘orectic’. The reason for this grouping is of course 
that these two aspects are related much more closely to each other than 
either is to the cognitive aspect. If we follow Ludovici in his well- 
documented account, we may define the orectit component of laughter 
as being due to the ‘joyful consciousness of superior adaptation’. We 
cannot follow that author, however, in neglecting entirely the cognitive 
aspect, particularly as it is this component which is most noticeable in 
the type of material used in the present investigation. Before turning 
to an analysis of this cognitive component, we may note certain facts 
regarding the relative influence and importance of the orectic and 
cognitive factors. 

Ludovici’s own data seem to show that historically and genetically 
we have a progress from the laughter of superior adaptation, as shown 
for instance in the laughter at physical imperfections and at accidents, 
to the laughter at the intellectual joke, which is almost purely cognitive 
(19), pp. 88-103). Even in the realm of the joke, however, we find the 
opposition between the orectic and the cognitive aspects; the contrast 
between ‘funny’ and ‘clever’ jokes, noted in a previous section, appears 
due to the relative preponderance of orectic or cognitive factors. That 
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this is a true interpretation is indicated by the. correlation between 
aggressiveness and liking for simple, "fanny" jokes. The correlation be- 
tween liking for sexual jokes and aggressiveness seems also to be due to 
the orectic factor. These results seem to indicate that the view, often 
held, viz. that introverts have less sense of humour than extraverts, is 
false, and that we should say, rather, that introverts have an apprecia- 
tion of humour in some ways different from that of the extraverts. More 
‘particularly, while in extraverted persons the-orectic aspect of humour 
is paramount, in introverted persons the cognitive aspect is supreme.! : ; 

, While apart from the correlations just mentioned there is little in 
the results of this research to help in a discussion of the orectic com; 
ponents of laughter, our material is more extensive with regard to the 
cognitive aspect. When the experimental material is examined with 
particular reference to the 'funniness' of the jtems, as revealed by their 
. average position, and to the introspections and commenta of the subjects, 
“certain conclusions emerge which seem to be.helpful in an analysis of 
the cognitive factor. The majority of the points noted are not new, and 
.have-indeed recently been discussed by Маіег 21) and Willmann (83) in 
their interesting theoretical contributions, but in one or two places there 
are certain amplifications and modifications which appeared to be essen- 
tial in view of the experimental results. 

(1) In the first.place, we find that each one of the jokes used contains 
two or more ideas, attitudes, or sentiments between which there is a 
certain amount of contradiction or incongruity. 

(2) Secondly, we find that these contradictory ideas, attitudes, or 
sentiments are fused, united, ог tntegrated to a certain extent during the 
course-of the joke, and that laughter results when this point is reached. ` 

(3) Thirdly, this fusion, union, or integration is sudden; when it is 
protracted, the joke arouses no laughter and loses its point. 

(4) Fourthly, the process of integration is accompanied by insight; 
as Maier says, there is a change in the meaning of the elements of the - 
humorous experience. The total configuration of ideas, attitudes, or 
sentiments built up in the first part of the joke is changed, and we gain 
an insight into the structure of the total field which previously was - 
Íacking. 

(5) Fifthly, the elements contained į in the joke must be experienced А 


1 In support of this view, it may be noted that none of the correlations between the . 
temperamental factors ‘and the first, general, positive factor in the humour teste even 
approached significance: On the customary view, the extraverted traits ought to be 
correlated positively with this general, positive factor. The complete absence of any such 
correlation favours the view outlined above. 
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objectively, not emotionally. (This demand, of course, is the counterpart 
to the demand for ‘psychical distancing’ in aesthetics.) This condition 
does not eliminate the occurrence of an emotion of joy as a result of 
‘the joke, but merely prevents any emotional abalone to the elements 
contained in the joke. 

Taking these five points together, we may say that оп the cognitive ' 

^ side, laughter results from the sudden, insightful integration of contradictory 
or incongruous ideas, attitudes, or sentiments which are experienced ob- 
jectwwely. Other things being equal, the funniness of a joke із a direct 
function of the degree of contradiction or incongruity between the main 
ideas, attitudes, or sentiments contained in it, and the quality of the 
integration of these elements, as measured by the suddenness of, and 
the degree of insight resulting from, this integration. 

While it is permissible for theoretical purposes to isolate the cognitive 
aspect of humour in this fashion, it should not be forgotten that in each 
particular case of laughter the orectic agpect too must be considered, 
even though in experiments of the kind described here the influence of 
this factor is reduced to a minimum. Їп general, there will be little 
difficulty in deciding in each саве bf laughter where in our triangle its 
main cause ought to be looked for, and the usefulness of such an eclectic 
theory as that presented here will not be diminished because it may- 
prove impossible to find many causes of laughter which can be placed 
exactly at one corner of the triangle; it seems obvious that the great 
majority will be found somewhere inside the figure, the exact position 

‚ being determined by the relative importance of the three factors we 
have distinguished. | 


VI. Summary AND CONCLUSIONS 


Three tests involving the ranking of altogether 189 jokes of various 
kinds were given to sixteen subjects. The resulting rankings were corre- 
lated, and the tables of correlations factor кы A test of tempera--' 
ment was also given. 

In each of the three analyses, a ов pee factor appeared 
first, accounting on the average Ѓог 19-4% of the variance. Several 
bipolar factors were also extracted, each of which contributed some 
5-7 % to the.variance. These factors divided the subjects into types 
according to the following principles of classification: (1) liking for sexual 
as opposed to non-sexual jokes; (2) liking for complex as ‘opposed to 
simple jokes; and (3) liking for personal as opposed to impersonal jokes. 

Extraverts were found to prefer sexual and simple jokes, while intro- 
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verts preferred complex and non-sexual jokes. It was suggested that 
the assertion often, made which attributes a better sense of humour to 
the extraverts than to the introverts is wrong, and that we are dealing 
rather with differences in the manner of appreciating humour than with* 
differences in the amount of sense of humour possessed by the two types. 

Analysis of the jokes used, their relative positions in the average 
tanking order, the introspéctions and comments of the subjects and ‘the 
various correlations between types of appreciation and temperamental 
factors, led to a theory of humour which stressed the complex nature 
of the phenomena investigated. On the orectic side, the results supported 
the view that laughter was due to the joyful consciousness of superior 
adaptation, while on the cognitive side the conditions responsible for 
the emergence of laughter could be summarized under five headings 
which emphasized the sudden, insightful integration of contradictory 
or incongruous ideas, attitudes, or sentiments which are experienced 
objectively. 

The distinction between the orectic &nd the cognitive aspects of 
laughter was declared to be useful in theory, but the warning was added 
that in practice both factors are usually active, in varying proportions, 
&nd that therefore the distinction must not be carried too far. 
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zu авн, 


я I. Овувот OF THE ENQUIRY 


THERE have been many researches in which the predictions of an entrance 
group intelligence test, taken as a whole, have been followed up during 
‚ the careers of children in secondary schools orin junior secondary schools, 
more often in the former than in the latter. Other researches have com- 
pared the predictive power of different sections of the group test, as for 
example the analogies, the number series, the absurdities, and have found 
regression weights for combining these to give the best correlation with 
future success. But there have not, as far as I know, been any enquiries 
(and if any, there certainly have not been many) which have followed 
up each of the individual items of the test. This is what is dóne in the 
present article. The object of course is to gain still more information with 
a view to producing still better tests. At the back of my mind was also 
the suspicion, which hes been somewhat deepened by the results of this 
‚ experiment, that it is not so much the type of the item which matters - 
; (as analogy, or absurdity) as the difficulty value of the individual item. 
The research also throws light on the fact that the predictive power of 
a test within the secondary school is not necessarily, indeed-not usually, | 
the best indication of its power to separate the potential secondary school . 
pupils from those not suitable for (academic).secondary school courses. 


1 Intermediate Schools, Central Schools, “Advanced Divisions, are among the names 
given to these schools. . 
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П. Tux TECHNIQUE OF ITEM ANALYSIS 


The technique to be used was already fully available, for it is the 
same as that used in selecting items to make a new test. To make a new 
test of 100 items we in Moray House devise 300 items, many of them 
similar to those of former tests, and give them (in suitable doses) to 
300 children. These children are divided, by some ‘means or other, into 
six equal groups, ranging from the cleverest to the dullest. Sometimes 
this can be done by asking the opinions of their elementary school 
teachers; sometimes by elementary school examination results; some- 
times by an already established and trusted group intelligence test; most 
easily by the total results of the 300 new items themselves.! 

For each of the 300 items it is then ascertained how many children 
in each of these separate groups have answered it correctly; and broadly 
speaking, those 100 items are retained which discriminate best between 
the clever and the dull. But, as will appear below, much depends on 
whether we want to discriminate between the very clever and the nearly- 
as-clever, or between the mediocre and the dull, or at some other point, 
or generally over the whole range. 

Various methods of calculating coefficients of discrimination have 
been published, mostly in the American journals, and we employ some 
of these in our laboratory. But for the explanatory purposes of this 
article it is better I think merely to draw graphs and compare them by 
eye. For example, in Fig. 1 (p. 314) are shown the graphs for two items. 
The dots represent the six groups of children from clever to dull, and the 
left-hand scale represents the proportion answering an item correctly. 
It is clear that item 1 is easy. None of the best two groups of children 
failed to answer it. Only the poorest group failed in any substantial 
numbers. This item asked ‘‘What is the fifth letter of the alphabet!" 
Despite its simplicity and lack of discrimination except at the lowest level 
of ability, it was retained in the test as its first item as a ‘warming-up’ 
item intended to give confidence, and indeed really to act as part of the 
instructions. Item 24, on the other hand, as is evident at a glance, is 
much more difficult, and discriminates over nearly the whole range, 
especially in the middle portion where the slope of its graph is steepest. 
This item asked for the next number after 1, 2, 4, 8, 16. 

1 This last plan suffers from the obvious disadvantage of being to some extent an 
argument in a circle, and I have for long desired to have some idea of how item selection 
by this means compares with actual predictive power, a question to which the present 


research, in conjunction with other data, gives an answer showing that this method is 
in fact not a bad one, But this point ів not dealt with in the present paper. 
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It is clear that this technique can be immediately used in a follow-up. 
The plan is to have the children divided into groups according to the 
opinion of the post-primary schools to which they have gone (after they 
had been in those schools for one year, in our case) and draw such graphs 
for each item. 


ш. THE DATA А 


The test Jd: was Moray House Test 24, and the children were 752 
Durham County children of whom 259 had been in four secondary 
schools, and 493 had been in eight intermediate schools, for one year. 

Moray House Test 24, after being made, in 1935, in the manner 
described in § II, was used privately by thirteen Education Authorities 
in various parts of England and Scotland, ten of whom administered it 
to a complete age group, as shown in Table 1. The test was then published 


, ТаЫе 1 
Code designation of area 

in Moray House records No. of children Age range 
A . 6,805 10-8 to 11-7 
Y 4,416 10-8 ,, 11-7 

= AE 3,430 10-2 „11-1 
Ww 4,316 10-4 ,, 11-3 
D 818 10-0 ,, 10-11 
"a 1,024 10-6 ,, 11-5 
AT 3, 9-8 ,, 10-7 
. AZ 1,872 10-5 ,, 11-4 
' Q 1,006 10-8 „ 11-5 
AF э 2,227 10-8 „11-7 

Total 30,022 


(by the University of London Press, Ltd.) with a conversion table, based 
on these 30,022 cases, for turning raw scores into ‘intelligence quotients’, 
with centre at 100 and standard deviation of 15 points. In this form it 
has since been used in other areas, among them Durham County, where 
it was in 1940 given to 11,462 elementary school pupils aged 10-8 to 
‘11-7 for the purpose of selecting those who might enter secondary schools 
or intermediate schools. The mean intelligence quotient, calculated by 
the above-mentioned conversion table, was in County Durham 102-5 for 
‚ the boys and 102-3 for the girls. The excess above 100 is explained by ` 
-the fact that the group of 11,462 tested was not the complete age group 

of 13,923. The 2461 who did not take the test were partly absentees,+ 

but included а large number of very dull children who were not given 
the test because they were considered in any case too dull for an inter- 
. mediate school. The same absence of the very dull probably also explains 


1 About 557 of the 2461, presumably children absent through illness, were later tested 
by another test. 
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the standard deviations in Durham County, of 14-4 for boys and 13-4 
for girls (instead of 15 for a complete age group). Of the whole year 
group, 1458 then entered secondary schools and the rest entered either 
intermediate schools or senior departments. Four of the secondary schools 
(with 59, 62, 82 and 56 entrants respectively) and eight of the other 
schools (with 55, 42, 68, 50, 30, 40, 66 and 142 entrants respectively) 
were chosen for the follow-up of individual items of the test. Six of these 
eight schools were called ‘intermediate’, the other two (one for boys 
and one for girls) were not so designated. For simplicity, hewever, the 
group is in what follows called the ‘intermediate’ group. After the 
children had been for one year in these twelve schools the headmaster 
(or headmistress) divided those in his school into three groups, as nearly 
equal as possible, according to their suitability for the work of that 
school. The 259 secondary pupils were thus divided into three groups 
of 86, 87 and 86, called groups a, b and с in what follows, while the 
493 intermediate pupils were divided into three groups of 164, 165 and 
164, called d, e and f. Of course it must be remembered that the separa- 
tion of the three groups abc from the three groups def was actually made 
in 1940 by the total test score. The separation of a from b, and b from c, 
however, and similarly of d, e and f, was done a year later by the teachers, 
regardless of the test score. The head teachers of the secondary schools 
(Miss Hilda Cowie, Messrs Wm. Carr, J. C. Cleminson, and T. Oates) 
then undertook the labour of ascertaining, separately for each of these 
six groups а, 6, c, d, e and f, how many times each of the 100 items had 
been answered correctly. Sincere thanks are due to all the twelve head- 
teachers, and especially to these four, for their co-operation; and also to 
the Director of Education, Mr T. B. Tilley, for his interest and assistance. 
A diagram was then made for each item showing what proportion of each of 
the six categories had succeeded with the item (see, for example, Fig. 2). 


The group of 259 secondary pupils were, it may be presumed, a fair sample of 
the whole 1458 who entered secondary schools throughout the county. The group 
of 403, however, who form the intermediate school sample are not а rendom sample 
of the unsuccessful, but a somewhat superior sample of them. The intelligence 
quotients corresponding to the average raw scores of the six groups were: a, 129; 
b, 126; с, 120; а, 111; e, 103; and f, 93; for abc together, 125; for def together, 102. 
The average 1.9. of all the children unsuccessful in entering secondary schools would 
be something below 100. Probably our 493 cases contain few representatives of the 
bottom twenty per cent (intellectually) of the children of the county. One of the 
Intermediate schools on our list is ‘selective’. The others are ‘non-selective’, but 
there has clearly been a certain amount of selection exerted not by authority but by 
circumstances. 





Lora 7 Fig. 3 (Item 68) bor C Fig. 4 (Item 70) " 


0-9[- Nb с р 0-9 а 
0-8 ар, apq, apgr, apgrs, ?- 0.8 NS zyx, ухш, хит, wou, ? i 





Fig. 5 (Item 90) Fig. 6 (Item 60) 
1-0 1:0 р i 
0-9 , 0-9 
0-8 Talk (comfort, talkative, English, — 0-8 A problem about four 
0-71 4 tongue, converse) 0-7 boxes and 24 marbles 






Divide the sum of 
E and F by G 





. Та these diagrams the pointe a, b and c refer to 259 козу пасо тири classified 
by their teachers after one year in the school, and d, e and f refer si to 493 inter- 
mediate school pupils. The ordinate of each point gives the proportion of that group who 
were successful In the item to which the diagram refers, in an in! се given 
entrance to the school. The abscissae are not metrical, though the pointe are very roughly 
spaced, horizon , ав they might be expected to lie. Fig. 1 refers to a different group 
of children, a complete age group divided mto six equal parte. 


` 
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IV. DISCRIMINATION BETWEEN SECONDARY SCHOOL 
AND INTERMEDIATE 8OHOOL 


: ' The hundred diagrams thus made for the separate items show at a 
glance not only that the items are of different degrees of efficiency, but 
that they perform different functions (see Fig. 2). The most important 
function of the test was, I think, to separate from the rest those pupils 
who were suitable for an academic secondary school education. Those 
items were presumably most successful in doing this which on the dia- 
grams show the widest gap between the point c (the bottom third of the 
secondary school a year later) and the point d (the top third of the 
intermediate school, also a year later). The widest gap of this sort was 
shown by item 68 (see Fig. 3) which asked for the next group of letters 
in the series ap, ара, apqr, apqrs; where the gap is 0-349. But this may 
partly be due to the somewhat anomalous position of the point с. The 
second widest gap between с and @ was in item 70 (see Fig. 4) which 
asked for the next member of the series zyx, yxw, xwv, wvu. Among 
the twelve items in which the gap between c and d exceeded 0-200 (see 
Table 2) there were four of this type, and two others also concerned with 
groups of letters, in which the child was asked to underline (italicized 
in table) the ‘different’ group which should not be there. 


Table 2. Items discriminating best between the bottom of the | 
secondary school and the top of the intermediate school 


no Short clue to nature of 1tem* ' Pointe Pointd Difference 
6 Different: 5, 3, 8, 28, 2 0-814 0-591 0-223 
9 Different: 545, 767, 878, 313, 656 0-837 0-585 0-262 
51 conceal (obey, unseen, hide, comfort, find) 0-768 0-543 0:225 
59 How many marbles in box 0? 0 616 0-384. 0.232 
67 ll, mm, nn, oo, pp, next? 0-930 ` 0-671 0:259 
68 ap, a q, &pqr, &pqrs, next? 0-849 0-500 0:349 
69 abe, bed: ode, def, efg, next? 0-738 . 0-483 0:270 
70 тух, ухи, XWV, үй, next? 0:616 0:385 0:981 
71 up is to down as climb is to ? 0-779 0-512: 0-267 
79 Different: ponm, decb, doba, xwvu, kjih 0-419 0-177 0:249 
80 Different: ceg, тод, ikm, efh, Бух 0:477 0-220 0-267 
96 Rings and knocks on different days 0-674 0:445 0-229 


* The actual items were longer and preceded by explanation. 


The reader will not have failed to note that the absolute height of 
the points c and d, and not merely their difference, is of importance. 
For example, items 9 and 79 have about the same gap between с and d: 
but item 9 would admit many, item 79 only few, to the secondary school. 
Item 79 would keep out many deserving candidates, item 9 would admit 
many undeserving. 
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У. DISCRIMINATION WITHIN THE SECONDARY SCHOOL 


"Тһе items which discriminate best between the bottom of the | 
secondary school and the top of the intermediate school are not usually, 


the same as those which discriminate best within the secondary school, 
а fact which should give pause to those who judge an entrance test by 
the concordance between final order of merit in the secondary school and 
order of merit in the entrance test. The best discriminator within the 
secondary school, judged by the difference between the point а and the 
point c, was item 90 (see Fig. 5) which asked which of the words comfort, 
talkative, English, tongue, converse means nearly the same as the word 
‘talk. Item 60, the next best (see Fig. 6) says: "I have 24 marbles and 
four boxes. Leaving box D empty, I place twice as many in box В ав 
in box A, and twice аз many in box C as in box B, and have 3 left over. 
How many marbles are there in box 4?” 


Table з. Items discriminating best within the secondary school 


Serial Differ- 
no. Short olue to nature of item* Pointa Pointe ence 

m Long shadows from N.W., what time? , 0.547 0279 0-268 
mre aew Xu b Mie 
31 Penny is to sixpence as в to . 4 
58 How many marbles in box A? 0-768 0:535 0-233 
60 Ноу, папу marble in box A? . 0-547 0:267 0-280 
70 xwv, wvu, next? 0-872 0-016 0-256 
75 um Lees of AMBLE same distanoe apart in alphabet 0-663 0-464 0-209 
76 Two letters of coup same pipe apart in alphabet 0-768 0:512 0-256 
80 Different: оер, moq, ikm, efh, 0-698 0-477 . 0-221 
89 Rest (repose, activity, oppress, T obi 0-744 0465' 0-279 
90 talk (доот, talkative, FEngliah, to ЗИРЕК 0:700 0:360 0-349 
93 Two sentences (of four) meaning nearly the same 0.919 0-708 0-210 
94 Two sentences (of four) meaning nearly the same 0-605 0-326 0-278 
95 Problem about and knocks on door 0-400 | 0-244 0-221 
99 Laundry put into alphabetical order ; 0-837 0-581 0:256 


* The actual items were longer and preceded by explanation; 


The fifteen items of Table 3 are, with two exceptions, not, included 
in Table 2. 


VI. DISORIMINATION WITHIN THE INTERMEDIATE SOHOOL 


Similarly the ten items of Table 4 are different entirely from the 
items of Tables 2 and 3. Discrimination within the intermediate school 
is best performed by items other than those which differentiate at the 
other levels. - Fig. 7 shows the curve for the item 28, and Fig. 8 for the 
average of the three.items 46, 47 and 48. The ‘differences’ in this Table 4 
between points d and f are larger than those in the former tables because 


` 
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there are more children in each group, and such selection as there is for 
the intermediate school is so much less stringent. 


Table 4. Items discriminating best within the intermediate school 


Serial 
no. Short clue to nature of item*' Pointd Pointí Difference 
8 Different: 55, 22, 45, 88, 66 0-071 0-250 0421 . 
24 1,2,4,8,16,next ? 0-774 0-817 0-407 
21 Divide D by G (number code) 0-780 0-360 0-420 
28 Divide sum of E &nd F by G (number code) 0-854 0-311 0-543 
29 What from F to get G? (number code) 0-799 0-348 0-451 
(464+ From 87.2 (0-616) (0:932) (0-384) 
47 Таке 595. 0.884 0-427 0-457 
= 3 is i 0-788 0-280 ae 
Hasten (chase, stop, > has, 0-890 0-482 0 
62 Wear girls hats ЗД, ын) 0-938 0-530 0-403 
87 Latest letter (alphabetic) in oriterion 0-782 0-829 0-403 


* The actual items were longer and preceded by explanation. 
{ Item 46 is only included because of its close association with 47 and 48. 


УП. Сомотовтом 


It is hoped that the publication of this article, with its very simple 
if somewhat laborious technique, will encourage others to follow up 
individual items of tests of intelligence (and of other kinds of tests too). 
The labour is not great if team work can be made use of, and the method 
is therefore very suitable for co-operative research by the members of 
a teachers’ association. The paper may also serve to increase confidence 
in tests by illustrating the care taken in their construction and later 
checking, and to throw light on the fact (not easily appreciated by non- 
. mathematicians) that discrimination within a highly selected group may 
be small even though (or indeed just because) the instrument of selection 
has been efficient. Prediction correlations within a less highly selected 
body (such as, for example, the children entering a Scottish secondary 
school) are always larger than those within a more highly selected body - 
(as, in comparison, the smaller entry to an English secondary school is). 


(Manuscript received 18 November 1941) 
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PARTIALLING OUT SUMS OF SQUARES AND 
PRODUCTS IN CALCULATING CORRELATIONS 
` WITH NON-HOMOGENEOUS DATA 


By WILLIAM STEPHENS TAYLOR 


І. The importance оў partialling ош sums of squares and sums 
of products (рр. 318-820). . 
TI. An example of the method (pp. 820-322). 
References (p. 322). 
Note by a referee (p. 323). 
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I. THE IMPORTANOE OF PARTIALLING OUT SUMS OF SQUARES 
AND SUMS OF PRODUCTS 


'Iw analysing psychological data it has been the normal -practice to 
calculate cofrelations without attempting to partial out sums of squares 
and sums of products of deviations from the, mean. Unless, however, 
one has independent evidence that the population tested is homogeneous, 
the values obtained may be misleading. They may consequently provide ` 
an unsatisfactory basis on which to build up factorial analyses. 

In test results, or other quantitative psychological data, where the 
individuals tested fall into groups, the sums of squares of deviations 
about the mean are divisible into two parts—the sums of squares of 
the deviations of the group means about the grand mean, and the sums 
` of squares of the deviations of the individual scores about шок ртопр 
means. In Fisher’s(1) notation 

8 (у — 9) = 5%. (Gp — 9)” — 88 (y — Jp)", 
where # is the mean of all the values of y, the suffix p denotes any 
particular group, n, the number in the group, and $, the mean of the 
group. Sums of products of deviations about the mean can also be 
` divided into the вате two parts in the same way. With Sprtopriate 
modifications the same formula can be used of them. 

Where the population tested is homogeneous, the differences between 
the mean values of the various groups are insignificant. The sums of 
squares and sums of products of the deviations of group means about ' 
. the grand mean will then be entirely negligible, and а coefficient of 
correlation, calculated in the ordinary way directly from the deviations 
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of individual values about the grand mean, will give a reliable indication 
of the correlation between the scores of the individuals tested. Where 
the population is not homogeneous, however, group differences may be 
significant. Under these conditions, the value obtained by calculating 
the.correlation coefficient in the ordinary way will be due to the averaging 
of an inter-class correlation between the means of the various groups 
and an intra-class correlation between the scores of the individuals com- 
posing the groups. The latter is the correlation desired, but its true value 
has been obscured by the inclusion of a value for the correlation of 
means. In order to obtain a true value for the correlation between the 
scores of the individuals composing the groups it is necessary to partial 
out the sums of squares(2) and sums of products of deviations from the 
mean, using only those attributable to the deviations ‘within groups’, 
Le. to the deviations of the observations about their group means. The 
true value for the correlation between the scores of individuals, obtained 
after the sums of squares and sums of products have been partialled 
out in this way, may sometimes differ considerably from the values 
obtained in the ordinary way. 

The following table of correlations (Table 1) illustrates this difference. 
In the upper half of the table are the correlation coefficients obtained 


Table 1 
Test no. ` 
Test с OO Oh SF 
no. l 2 3 4 5 8 7 - 8 9 
*0-3011  *0-3968 *0-3761 0-1840 0-0422 10.2876 0.1296 *0-3800 
2 0.0691 *0-4014 — 0.2026 0-2061 -0-0084 0-1994 0-1085 02239 
З 103204 *03703 *0-5161 10.2850 -00503 00301 00995 -3326 
4 0.2670 0-0492  *0 4204 0:2966 -0-1479 -00120 ~- 0:1982 ‘3780 
5 0.21658 | 0-2071 10-2865 10.3098 0-0059 3001 0-0318 *0-3589 
6 0.2492 0.2313 0-0758 -00619 0-2190 -3374 10-4333 -0-1002 
7  *03686 0-2041 00465 -00071 02373 *0-5107 0-2003 0-1484 
8 0-1360 ©1385 0-1384 —0-1992 0:0960 *0-4036 0-2505 — 0.0949 
9 0-1700 -0-0488 02524 0-2022  *0-3037 0-1212 0-1601 -0-0798 
* Significant on the 0-01 level. + Significant on the 0-05 level, 
The tests used, and the numbers by which they are referred to, are as follows: 
(1) Jumbled sentences test. (4) Absurdities. {7} Cancellation PRST. 
(2) Number series. (5) Sentence completion. (8) Retention. 
(3) Analogies, (6) Cancellation (9) Logical memory. 


in the usual way by calculating the deviations of all observations about 
the grand mean. In the lower half are the correlations obtained after 
partialling out sums of squares and sums of products. The coefficients 
in both parts of the table were obtained from the scores, on a battery 
of nine tests, of three successive classes of students in an Indian college. 
The students were divisible into two groups according to their native 
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language. In calgulating the second set of coefficients, the sums of squares 
and sums of products for class differences, language differences, and their 
interactions were partialled out. 

In many cases the corrected coefficients are considerably different 


from those obtained i in the usual way: e.g. Ty, Яд, 716, Tp; Tio» Taa» Тав 
fo» Тад, Taos Тов» Тат. In cases such as these the uncorrected coefficients 


would be misleading. ` 

" There are a great variety of differences, of age, education, economic 
standing, language, social background, etc., which might introduce con- 
fusing group differences into an analysis of the scores of any given 
population. -Under the best conditions, the meaning of the correlation . 
coefficient is ambiguous. When the intra-class correlation which is desired 
is complicated by the admixture of inter-class correlations between means 
of groups it becomes even more ambiguous, and as a statistic may be 
definitely misledding. Unless one has independent evidence that the 
population tested is homogeneous, it is therefore important to partial 
out sums of squares and sums of products attributable to group differ- 
ences before рав the correlation coefficient. 


Il. AN EXAMPLE OF THE METHOD 


The following hypothetical example: will serve to illustrate the 
method by which sums of squares and sums of products may be par- 
tialled out. A hypothetical example, with exactly ten studenta'in each . 
group, is given in Table 2 to simplify the calculations. 


Partialling out sume of squares of deviations from the mean iue test I 
Total 8.8. of deviations from the mean 


=8 (2—2 (888 ae = 28746 — 


Total 8.8. of deviations NEM to language differences, class differences, and 
interactions 
(8m) + (82a) + (S2)? + (S24)! „„ 208% + 183% 3223 +196 а 
— No. of students per group 10 
=26143-8 — 24700-9 = 1442-9. 


Total 8.8. of deviations within groups is the difference between the above two values, 
or 2602 


3 
е .=28746 — 24700:9 = 4045-1. 








А purely hypothetical example Ваз been given, with the ваше number in each group, 


$ as in the actual material used the numbers in the groups were unequal, and this slightly 


complicated the calculations. An example of the caloulation for groups of unequal numbers 
will be found in œ, section 69. 
* of. (correction factor) is for sums of squares always the quantity ^ oe =, and for 
Sz. Бу 
sums of products the ee No. of vairs | 


+ 


‚ 1988 class: 


N on-Hindi 


1939 class: 
Hindi 


speaking 


Non-Hindi 


Grand total 


` 
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Table 2 
Test I IX Test II 
es 
£ E м; y y 
40 1600 20 400 
30 900 22 484 
35 1225 x 18 824 
20 400 15 225 
38 1444 14 196 
42 1764 30 900 
32 1024 32 1024 
24, 576 20 400 
20 400 18 324 
12 144 . 8 64 
2903 9477 : 197 4341 
t 
25 625 30 900 
20 400 35 1228 
15 225 40 1600 
28 184 20 400 
30 900 22 484. 
10 100, 25 625 
15 225 ''15 225 
20 400 28 784 
12 144 24 576 
8 64° 35 1225 
183 3867 274 8044 
35 1225 20 400 
30 ` 900 25 625 
40 1600 15 225 
42 1764 10 100 . 
45 2025 20 400 
40 1600 18 824 
25 625 25 625 ` 
80 900 22 484 
20 400 + 24 576 
16 225 ' 25 625 
322 11264 204- 4384 
12 144 » 20 400 
20 400 18 324 
18 824 18 324 
15 ` 295 25 625 
25 625 20 400 
20 400 25 625 
24 076 18 324 
30 900 15 225 
20 400 12 144 
12 144 20 400 
196 4138 191 3791 


994 28746 866 20560 
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Partialling out sums of squares of deviations from the mean for test IT 
Using the same method as for test I, we get the following values: 
Total s.s. of deviations from the mean 
| =20560 — 18748-9 =1811-1. 
Total 8:8. of deviations attributable to group differences, eto. 
=19198-2 — 18748-9 —449-3. 
Total s.s. of deviations within groups =1361-8. 


ЕО out suma of producta of йеюднова from Ma Sema for бой tests 
Total s.r. of deviations from the means ` 
Me E Bz.Sy  _ _ 994.866 вуд. 
, 28 (@-2).8 (y -P =8 (ау) ~ y= 20008 - 15 614-1. 
Total в.р, of deviations attributable to group differences and interactions 
_ (82 -8y4) (8 Sg) + (S25 By) + (аа Sg) р 
No. of pairs of students per group . 
_ (293.197) + (183.274) 08. 204) +(196.191) _ 1520.1 = _ 491.4. 
Total в.р. of deviations within groups = - 192-7. 











Calculating the Pearson product moment correlation for the iwo teste using total values 
~ before 8.8. and в.р. ‚жыр have been partialled out 
| ~ 614-1 
(2) GST" Vuoi BITS - 02299 
Caleulating the Pearson product moment correlation for the Иго tests after the 8.8. and aE: 
К for group differences, etc. have been partialled out 
ЧА _ 
а»). 9 (0082. 1361-8) = - 91024. 
‚ REFERENCES 
(1) Еївнив, В. A. (1938). Statistical Methods for Research Workers. Edinburgh: 
Oliver and Boyd. 
(2) Виирноов, G. W. (1934). Calculation and Interpretation of Analysts of Variance 
ES and Covariance, Iowa: Ames. | 


2 " ` 


- (Manuscript received: 5 August 1941) 
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NOTE BY A REFEREE 


The device explained in Prof. Taylor’s short paper, which has been in use in at 
any tate one educational psychology lahoratory for some years, can be perhaps 
more concisely expressed thus. When the individuals tested fall into groups, and the 
correlation desired is that free from the influence of group differences, it is best to 
calculate the sums of squares and of products separately for each group from tts own 
means (ав would naturally be done as the experiment proceeded) and then simply 
to add these. 

Thus in his own example of four groups of ten students each, the calculation 
on these lines would appear as follows, where 892-1 is 9477 —293?/10, 369-9 is 
6142 — 293 x 197/10, and во on: 


Eat Ezy Iy 
Hindi 1938 892-1 369-9 460-1 
Non-Hmdi 1938 Б1В-1 - 141.2 536-4 
Hindi 1939 + 8956 ~ 338-8 299.4 
Non-Hind: 1939 i 296-4 ~ 82.6 142-9 

Totals 2802-2 -192-7 1361-8 


r= —192-7/4/ (2002-2 x 1861-8) = – 0-1024. 


\ 
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i BE ROBERT H. THOULESS 


The Factors of the Mind: an Introduction tp Factor-analysis in Psychology. 
Ву. Сүвп, Burt. London: University of: London Press. 1940. 
Рр. 509. 218. net. ' 


-It is а fortunate circumstance for the development of psychology in this 
country that the outbreak of war led Prof. Burt to put into the form of a 
book the fruits of his unique knowledge of factor analysis which have been 
previously only fully available to the students of University College, London, 
and in а scattered and incomplete form for óther psychologists in his articles 
on the subject in the technical journals. While there are now several books 
on the subject of factor analysis, it has been difficult for the student of psycho- 
logy to gain a satisfactory understanding of the subject, since most of these 
have been written primarily in defence of the methods of their authors, and 
their tendency to deny any ‘psychological meaning’ to rival methods may 
well have led the not very sympathetic enquirer to doubt whether any of the 
methods had sufficient psychological meaning to be worth studying: Burt has 
his own contributions to make to method, but gives a sympathetic and under- · 
standing account of other methods which he regards as different but not 
necessarily erroneous ways of achieving what is virtually the same result. 
So his book succeeds in giving the student not merely an introduction to a 
particular method of factor analysis but an understanding of the whole subject. ' 

The point of factor analysis may be expressed as an attempt to describe 
the abilities of any ‘individual as so much intelligénce, so much verbal ability, 
and so on. In other words, to specify an individual's abilities as Ag+ Во+..., 

"where g, v, etc. stand for abilities and A, B, ete. are numbers showing the 
amounts of each different ability possessed by the individual. Obviously, the 


‚ same metHod may also be applied to other mental measurables than ability, - 


and it may be equally possible to express his temperament as Ma+Np+.... 
„Also the analysis provides a method of specifying the abilities required in any 
particular test as A’g+ B’v+..., where А’, В’, eto. are test saturations with 
the abilities in question. One problem of. factor analysis is, what are the 


` factors, g, v, etc., that we ought to use for this purpose? Another is to devise 


methods by which amounts and test saturations of these factors can be 
estimated. - . 
Ав a branch of psychological study, factor analysis has suffered from the 


` opinion that it is an isolated branch of psychological research little related 


to the main current of psychological investigation and of such mathematical 
difficulty that it can only interest those with exceptional mathematical ability. 
It must be admitted that the quantitative determination of factors does require 
‘some knowledge of appropriate mathematical methods, although the difficulty 
of acquiring this knowledge is much less than is commonly supposed. The 
general principles of thought about factors, on the other hand, are, as Burt 
points out, neither new nor unfamiliar. It is a way of thinking found very 


- generally in psychology and was known a good deal earlier. than the special 
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methods for quantitative estimation of factors. Burt gives two examples of 
earlier ways of thinking in terms of factors, although the term ‘factor’ was 
not used in them. The first is Wundt’s tri-dimensional theory of feeling which 
was essentially an analysis of the complexity of feeling states into three ortho- 
gonal bi-polar factors. The second is the attempt of Helmholtz and other 
experimentalists to explam colour sensations as combinations of different 
amounts of a limited number of elementary or primary colours. 

Perhaps the essential familiarity of the factor concept can be even better 
realized if we consider that it is found not only. in psychology and related 
sciences but even in popular thinking. It is fundamental to popular political 
classification. We divide men into conservatives and radicals. This is a general 
bi-polar factor. We recognize that a man may be conservative or radical to 
any degree and also that we may say that a proposed measure is extremely 
conservative or radical, or somewhat во; ш other words, we make the dis- 
tinction between the amount of the factor possessed by an individual and the 
factor saturation of an Act of Parliament (which is here analogous to a mental 
test). We recognize, too, that the factorization into conservative and radical 
does not account for the whole of the political difference between men. We 
find some conservatives and some radicals who believe in establishing their 
ideals by violence (fascists and communists) and some of both parties opposed 
to violence. So more of men’s political differences can be expressed by re- 
ference to this additional orthogonal factor, and if further exactness in the 
description of үн differences were required, this could be attained by 
teference to other political factors. Furthermore, it would be generally re- 
cognized that the analysis of political differences might be made in other 
ways. The first fundamental distinction might be between individualists and 
socialista, a system of classification correlated with but not identical with the 
distinction between conservatives and radicals. From this starting-point, a 
different system of factors could account for the same political differences as 
those accounted for by the system of factors starting from the conservative- 
radical factor. This is exactly analogous to the different systems of factoriza- 
tion, of abilities or other mental functions obtained by rotation of axes, There 
seems to be no sufficient reason for regarding the way of thinking in terms of 
factors as strange either to psychology or even to our more ordinary thinking. 
The novelty is rather in the application of precise quantitative methods to 
determine possible systems of factorization. 

The early part of Burt’s book is an admirable discussion of the purpose of 
factor analysis. It is possible that this would more appropriately have followed 
the description of methods, since it is only possible to understand the theere- 
tical questions involved if the reader has already understood the practice and 
the results of factor analysis. The question of order is not, however, important, 
since it is to be hoped that the reader after finishing the book will return to’ 
the earlier chapters, which may then be read with increased insight. 

The methods of factor analysis are а natural extension of -Spearman’s 
pioneer work on the general factor. Although modern workers in factor 
analysis have abandoned Spearman’s original methods and at least some 
modern factorists reject his principal conclusion of the importance of the 
general factor, it remains true that his work is the foundation on which later 
work has been built, and the diversity of modern methods and even of modern 
conclusions shows how fruitful for psychology has been his original hypothesis, 

Although Spearman was far from excluding the рош of ‘group 
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factors’ common to gtoups of abilities, his primary problem was to demon- 
strate that most of the correlation between abilities could be accounted for 
by one general factor common to all abilities and specific factors peculiar to 
решш abilities or at any rate common only to very closely related abilities. 
other words, the equation with which he was primarily concerned was the 
two-factor equation T = 49 + Bsp, where g is the general factor and s, is the 
per factor for the particular test in question. For this purpose, he devised 
the method of determining all possible tetrad equations between testa,and 
demonstrating that they did not differ significantly from zero. 
' Although laborious, this procedure involved no unfamiliar mathematical 
-methods. When, however, correlations between larger numbers of subjects had 
shown that group factors could not be ignored and when large numbers of 
tests were used in a,single research, it became necessary to use mathematical 
methods more economical in time than the calculation of innumerable tetrad 
differences. The required methods were found in matrix algebra. 

These methods were not familiar to many psychologists, and they have 
not always been very lucidly explained by those psychologists who have used: 
them. Оре, о? the demands, therefore, which may reasonably be made of 
Burt’s book is that it should provide sufficient guidance as to the methods 
used for any student of psychology to be able to master them for himself. 
- This requirement it fulfils very well. There are adequate examples fully worked 
out, and with so much knowledge of matrix algebra as can be obtamed in a 
few hours’ study of the more elementary parts of any text-book of the subject 
(such as А. С. Aitken’s Determinants and Matrices), and by working out for 
himself some factor analyses under the guidance of Burt’s book, any psycho- 
logist without any particular mathematical gifts should be able to understand 
the essential methods of factor analysis. 

There is more than one possible view of what aim factor analysis sets out ` 
to achieve. When Spearman showed that, within the limits of error of his 
results, a matrix of correlation coefficients of dissimilar tests could be analysed 
into the effect of one general factor common to all the tests and a number of 
specific factors peculiar to each, the conclusion he drew was that this general 
factor was a unitary power of the mind. Tf later research with larger numbers 
of cases (and therefore smaller errors) had confirmed the fact that only one 
factor common to a number of dissimilar tests could be found, the evidence 
for this conclusion would have been overwhelmingly strong. 

It is now, however, generally agreed that a matrix of correlation coefficients 
between tests cannot be explained completely by the two-factor equation, and 
that other factors common to many or all of the tests are to be found in 
addition to Spearman’s general factor. Moreover, any matrix of correlation 
coefficients can be analysed, into factors in an indefinitely large number of 
ways which are mutually derivable from one another by а process which we 
can represent geometrically as a rotation of axes or ‘algebraically as a post- 
multiplication by an orthogonal matrix. By this process, a system of fao- 
torization showing в large general factor may be converted into one with equal 
mathematical validity in which there is no factor common- to all the tests. 
It may well be that Spearman was right in believing that his general factor 
does correspond to а unitary mental capacity, but it does not seem any one | 

ssible to maintain that this can be proved by any statistical analysis, Thi 
1s also true of the factors revealed by & process of multiple factor analysis. 
If a real meaning can be attached to the statement that intelligence, verbal 
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capacity, etc. are unitary mental capacities, № remains true that this unitari- 
ness cannot be proved by factor analysis, and also that we cannot know that 
the proper figures for test saturations with these unitary capacities are those 
obtained by the use of one of the possible ways of analysing the original 
correlation matrix. Ў 

One way out of this difficulty 1s to find some ground for asserting that a 
particular method of analysis is the one right way which gives a real picture 
of the structure of mental abilities, Thus Thurstone believes that if, after a 
centroid analysis, the axes are rotated in such a way as to reduce to & minimum 
the number of negative saturations, and to increase as far as possible the 
number of zero saturations, factors will be obtained which correspond to real 
unitary mental capacities. This belief depends on the somewhat subjective 
criterion that the factors so obtained have more ‘psychological meaning’ than 
have other possible factor systems. Burt adopts the more radical alternative 
of abandoning the aim of distinguishing unitary mental capacities as a goal 
of factor analysis and regards his factors rather as analogous to the lines of 
latitude and longitude on a map. They “are to be thought of in the first 
instance as lines or terms of reference only, not as concrete psychological 
entities” (p. 18). This does not, however, mean that the factors are without 
scientific value or validity. “In order to give an adequate description of 
persons we must first discover in what independent directions а person may 
vary, and, at the same time, so far as possible, choose the direction so that 
each may carry with it a maximum amount of и variation” (р. 18). 
The last clause seems to be not quite exactly worded. The condition required 
for the greatest usefulness in description (and that actually secured by the 
method of weighted summation preferred by Burt) is not that each factor 
shall carry & maximum amount of dependent variation but that any small 
number of factors shall carry the maximum possible amount of dependent 
variation which can be carried without incre: the number of factors. This 
means that the maximum amount of variance 18 accounted for by the first 
factor, the maximum amount of the remaining variance by the second, and 
so on. This means that a general factor is retained in Burt’s analysis and that 
it accounts for as much of the test results as can be explained by a general 
factor. This retention does not, however, necessarily imply that there 1s any 
psychological reality in the general factor, since it may be sufficiently justified 
as & measure of practical convenience. aiT 

The requirement that the greatest possibla amount of the variance shall 
be accounted for by the smallest В number of factors is obviously the 
most convenient condition to e for a purely descriptive analysis. It is, 
indeed, one that would commonly be recognized in everyday life. If we return 
to the consideration of the factor analysis of political differences, we see 
that two advantages may be claimed for making a first analysis into a liberal- 
conservative factor: (a) that it corresponds to a real social fact since there 
are actually liberal and conservative parties, and’ (b) that the differences be- 
tween liberalism and conservatism may be considered to account for most of 
the political differences between men. A social theorist- might write an article 
for a technical journal which began with the sentence: "There is a more , 
fundamental difference between the political outlook of men than that 
expressed by the distinction between liberal and conservative.” This new 
distinction might be (let us say) that between individualism and collectivism. 
In the language of factor analysis, he is saying that more of the variance in 
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political beliefs between men is accounted for 1f we rotate the axis of our first 
factor from the liberal-conservative-to the individualist-collectivist position. 
It would generally be agreed that if the new first factor really accounted for 
more of the political uris between men, it might be more convenient to 
adopt this as the first method of distinguishing between men’s politics even 
though this meant giving up the advantage of making our principle of dis- 
crimination coincide with the social realty of the actual direction of party 
organization. ты 

It may seem to some that Burt makes a disappointingly modest claim for 
a technique which is often regarded as the one acientific method of finding 
out what are the unitary constituents of the mind. To this objection, the reply 
may be, made that the usefulness of lines of latitude and longitude is not 
dependent on any corresporidence they may have with real characteristics of 
the ү Moreover, the problem of what are unitary constituents of the 
mind (if it is agreed that this is a real problem) cannot be solved independently 
of the results of factor analysis. If factor analysis cannot, by itself, tell us 
what are the ‘unitary capacities of the mind, it can tell us what are and what 
^ are not possible ways of Den an analysis of mental capacities. 

The problem of alternative factor analyses can perhaps best be made clear 
by taking an artificial numerical example. Let us suppose that four tests were 
used (a smaller number, of course, than would be used in practice for factor 
analysis). These may be supposed to be a test PG of plane geometry, AR of 
arithmetic, AL of algebra, and SG of solid geometry. Suppose that the 
correlation coefficients between these tests were those of the matrix given 
below: . 


t 


PG AR AL 86 

. PG -— 0-685 0-42 . 051 
AR 0-685 n 0-52 0-385 
AL 0-42 0-52 oe 021 
84 0-51 0-385 0-21 25 


Analysis Бу Burt’s method, in which as much of the difference between testees 
‘as possible is accounted for by the first factor, gives the following matrix of 
factor saturations: . 


I п 

8e S PG 0-87 0:21 
. AB ‚ 083 -0-19 

AL 0-58 ~ 0-29 

$c ii 8G - 0:52 0-26 


This seems to show & general factor (I) common to all four tests but most 
strongly operative in plane geometry, and a factor (II) which is bi-polar 
(showing both positive and negative test saturations) and which shows the 
greatest influence on solid geometry and the maximum negative influence on 
algebra. A natural interpretation of this would Бе, that it was the contrast 
between test performances dependent on skill in spatial apprehension and those 
dependent on manipulation of symbols. : : 
The objection has, however, been made by Thurstone and others that 
negative saturations imply a capacity which makes а performance worse if 
testees possess that capacity and that they can therefore have no reasonable 
ychological meaning. To this, Burt makes two replies. First, that the ob- 
jection could only be valid if it were admitted that a factor must measure а 
real psychological entity, but if we regard a factor as a line of reference, there. 
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seems to be no reason why we should not choose a line of reference which 
marks a contrast between two abilities. Secondly, that apart from all quanti- 
tative factor analysis, we do use just such bi-polar terms in psychology. An 
obvious example is introversion-extraversion. Hither can be tréated as the 
positive pole, iut any measurement positively saturated with one must be 
negatively saturated with the other. 

If, however, we feel that a factor analysis can only have psychological 
meaning if there are no negative saturations, we can, in this particular case, 
very нур rid of negative saturations by rotating the factor axes through 


45°, This then give & new set of factor saturations: 
r , Ir 
PG 0-405 0-76 
AR ‚ 07 0-48 
AL 0-60 0-19 
8G 0-18 0-555 


Now we have two new factors both of which are, to some extent, common. 
to all four tests but one of which (I') is especially characteristic of arithmetic 
and to a somewhat less extent of algebra, while the other is found ‘most 
strongly in plane geometry and not quite so much in solid geometry. If 
anyone chose to make his factor analysis in this way, he would probably 
call I’ a factor of numerical ability and H’ a factor of spatial apprehension, 
and suggest that both factors entered to some extent into all four tested 
operations. 

A rotation through 45% would, however, be somewhat arbitrary, since 
other rotations would equally well achieve the aim of getting rid of negative 
saturations. Let us suppose, therefore, that we wish to get,the more rigidly 
defined solution. of an analysis in which there are as many zero saturations as 
possible. In this particular case, we can only get zero saturations in two of 
the factors by increasing the number of factors above the minimum number 
of two and retaining also a general factor common to all tests. By appropriate 
rotations of the axes in three dimensions, we can get the analysis: 


I^ А п” п“ 
PG 0-76 0-44. 0-17 
AR . 0-70 0-17 0-45 
AL 0-46 0 0-43 
8G 0-46 0-36 0 ` 


The psychological explanation is now likely to be that Т”, із a factor of 
general ability, Ti" & factor of ability to deal with spatial relations, and 
III" & factor of ability to deal with symbols. 

We now have three solutions of the original problem and many others 
might have been obtained. АП are genuine solutions mthe sense that if one 

such factors in such saturations, the original matrix of correlations would 
have been obtained. This is shown by the fact that each matrix of saturation 
coefficients post-multipled by it& transpose gives (apart from its principal 
diagonal) the original matrix of correlation coefficients. 

Close examination of these and other possible solutions shows, however, 
that they are less diverse than might appear at first sight. Their most essential 
features are common to all. In all, there is a tendency for arithmetic and 
algebra to resemble each other and for solid geometry and plane geometry 
to resemble each other. In the first analysis this tendency appears as the 
positive and negative saturations respectively of the two pairs of tests with 
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a single bi-polar factor; in the second and third analyses it is shown as a high 
saturation of the two pairs of tests with two separate factors. In all analyses 
the possibility of'& general factor is shown; in the first and third this appears 
ав а separate general factor, in the second as а positive saturation of all tests 
with each of the two factors. 

There are certain features of the matrix of factor saturations which remain 
invariant through all rotations of axes. These invariant features may be re- 
garded as genuine characteristics of the relationship between the tests, revealed 
in different ways by all methods of analysis. If we regard factors merely as 
axes of reference for the quantitative description of tests, it is reasonable to 
regard all different analyses obtained by different rotations as equally valid 
for this purpose, although all may not be equally convenient in practice. There 
may still be argument as to the equal validity "i analyses obtained by different 


methods of filing up the missing principal diagonal of the original correla- . 


tion matrix—by inserting reliability coefficients, or unity (Hotelling), or by 
Successive approximation to the sum of the squares of the corresponding 
saturation coefficients (Burt), eto. ] ' А 

We can perhaps best think of a factor as the system of measurements given 
`, Бу an imaginary test battery. The possibility of alternative factor analyses of 
the same matrix of correlation coefficients means simply that there is more 
than one system of imaginary tests which could give a completé picture of 
the results of the actual test measurements fronr which the correlation matrix 
was constructed. | 

The question of what are the right factors to use in factor analysis arises, 
however, if we believe that there are such things as unitary mental capacities 
and that 16 is desirable to use factors which correspond as closely as possible 
with these unitary capacities. In any case it arises as a question of practical 
convenience if we want to make any comparison between the results of factor 
analysis of different samples of tests by different investigators or to make 
any sort of practical use of the factors distinguished. 

A possible use of the results of factor analysis in test construction is to 
make и of tests which are saturated as highly as possible with the 
factors obtamed by any one method of factor analysis. In other words, 
test batteries are constructed which correspond as closely as possible to the 
imaginary test batteries which are the factors. This has, of course, been done 
in tha “construction of tests saturated as highly as possible with 9, with р, 
with v, etc. Unless, however, we have reasons outside the results of factor 
analysis for deciding what really are the unitary abilities which ought to be 
measured by tests, there must be some element of arbitrariness m the selection 
of what system of factors is to be chosen as the basis of measurement. It is 
obviously not completely arbitrary since, although alternative directions of 
measurement are allowed by the possibilities of alternative methods of factor 
analysis, & much larger number of directions of measurement are excluded 
since they correspond to no possible system of factor analysis. 

One way of dealing with this element of arbitrariness is to admit its 
presence and to define the factors to be used for measurement as the abilities 
measured by certain batteries of tests. Thus we can make a battery of tests 
to measure g and define g as the capacity measured by that battery of tests. 
Similarly, we can define р, v, eto., bearing in mind always the limitation that 
the system of capacities so defined must be consistent with some system of 
factor analysis. It is not nécessary to make any assertion of the independent 
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reality of the capacities so defined. This way of defining factors Ваз been 
suggested recently. If adopted, it would be a reversion to the method adopted 
in the early days of factor analysis by W. P. Alexander in his monograph on 
Intelligence, Concrete and Abstract. Such a practice (which is equivalent to 
using a real test battery instead of an imaginary one to supply the lines of 
reference in a factor analysis) would be more economical of effort than the 
present method of every research worker making an analysis:of the particular 
set of tests on which he is working into its own factors. The present method. 
also has the disadvantage that the factors obtained depend on the particular 
sample of tests with which the work has been carried out; яка А would 
be a very complicated subject if those who studied different parts of the 
earth's surface used different systems of lines of latitude and longitude. 

An important feature of Burt’s book is its adequate treatment of the 
problem of the statistical significance of factors. There is a considerable amount 
of published factor analysis in which this problem is disregarded or treated 
by quite inadequate methods, and factor saturations have been published 
when the numerical evidence for the existence of the factor in question has 
been very slender. It has probably often been the case that the later factors 
in published analyses have been characteristics only of residuals which are 
merely random collections of figures. Burt’s interest is in scientific research 
and not the working out of mere arithmetical puzzles, and he provides 
adequate safeguards against this source of error. While, however, he employs 
* means of testing whether there is statistically significant evidence for the 
existence of a further factor at any stage of the analysis, 16 is unfortunate 
that no means seems to be provided for estimating the limits of reliability of 
the saturation coefficients calculated for a factor which is proved to be really 
present. Thus when it is said that the saturation of a particular test with a 
particular factor is 0-372, one does not know whether this means that there is 
sufficient evidence that the value lies between 0-370 and 0-374 or whether it 
is only known to lie between 0-2 and 0-6. Perhaps factor analysts will supply 
this need in the near future. 

The few defects which dim the lustre of this book are probably to be attri- 
buted to the haste in its preparation for the press which was necessitated by 
the outbreak of war. Some of the physical analogies in the early chapters 
seem to have been not very happily chosen. There are occasional patches of. 
unnecessary obscurity, as, for example, the treatment of analysis of variance. 
Sometimes, there is a looseness of phrasing, as when, on p. 379 and elsewhere, 
the author speaks of the ‘variance’ of a trait. The mathematical term ‘variance’ 
can properly only be apphed to a measurement, not to the thing measured, 
and it may be dangerously misleading to ignore this distinction in psycho- 
logical measurements, since it leads to an overlooking of the arbitrary element 
in every psychological measurement. 

There are many similar points with which a critic might quarrel, and 
perpe one of the services of Burt’s book when more normal times return will 

e to stimulate controversies which will elucidate many of the obscure points 
of factor theory. If there are defects, these are trivial; the merits of the book 
are great. It may safely be judged to be one of the most important contri- 
butions to psychology made during recent years. 
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The Second. Yearbook of Research and Statistical Methodology. Edited by ` 
Oscar Krisen Buros. Highland Park, New Jersey: The Gryphon 
Press. 1941. Pp. xx+383. $0. 


This book is a second and much larger volume on the same liries as Research and 
Statistical Methodology Books and Reviews, 1933-1938, under tho same editorial. It 
consists of a list of some 359 books on research and statistical methods published 
in-1933 or after. For each book is given а selection of extracta of critical reviews А 
which have been published in various scientific And academic journals. The books 
reviewed are liste alphabetically under authors, and include a great’ variety of 
technical literature, comprising (to take a random sample) such subjects as: 
culture, Education ‘and и Marketing, Plant Diseases, Vital Statistics and 
Zoology. Tho volume should be of considerable use to students in many fielda of 
study who wish to know what reviewers think of books which they contemplate 
reading. Extracts from reviews appear to have been carefully and impartially made, 
80 that adverse criticism as well as praise is reoorded. Wherever known the names 
of reviewers are also given, which is in вопіе cases a’ guide to the respect one may 
show some particular review. Another useful point about the volume is that the 
student may learn what books have been published recently in the particular branch 
of learning which is engaging his interest. : 

` Should the volume be sufficiently well recéived and adequate financial aid be 
forthcoming, the editor proposes tó make three major improvements in the next 
edition. He suggests аа ing books written in foreign languages, abstracts of articles 
. appearing in scientific icals and critical ‘reviews made by “able and frank- 

speaking specialists” o тат articles and papers not pPpearing in book form. 
These improvements, especially the last two, sho increadb the value of the publi- 
cation greatly. It is particular. y the case in statistical literature that new techniques 
"are often described in journals which are not always readily available to students 
and there is frequently a ponsiderable time lag before such methods are introduced 
into text books and become widely known. The inclusion of the essentials of such 
articles in one volume would greatly expedite the learning of new’ methods by a 
larger population of students and research workers. 

The present volume is well printed on good paper ard, once one has masteréd 
the indexing system, is easy to use. 


The Psychology of | Conversation. By Т. Н. Pzaz. Dots Books 
No. 61. London: Thomas Nelson and Sons, Ltd. 1939. Pp. 171. 
2з. 6d. net. 


In the introduction to this book Prof. Pear буз that “psychologists ought not 
' to avoid problems of human behaviour because they are popularly interesting". 
This theme he has developed at some length in a more recent paper in this Journal. 
That psychologists do to some extent avoid direct treatment of problems such ав 
that of ‘conversation’ (except between- children) is in a sense true. But I + пк this 
may be due to the-fact that many psychologists doubt their abjlity to advance their 
study. of the subject beyond the stage of popular interest, where it may be laft to 
‚ the novelist and the essayist. If the psychologist is to tackle it usefully he must be 
' prepared, first, to analyse it acoording to its underlying causes, and secondly, to 
systematize these Causes in accordance with some general scheme of human behaviour 
and personality. Now apart from conversations, the main object of which is the 
exchange of ideas and mformation—and these are probably in the minority—con- 
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versation appears to have two main functions: (1) social: the attempt to establish 
a friendly social relationship, in which the manner (tone of voice, phraseology, eto.) 
is Morus. fen tho тайег comparatively irrelevant; (2) ego-oentrio: the expression of 
the speaker's personality (‘letting off steam’), often combined with the attempt to 
impress ıt upon others to a greater degree than they can impress their personalities 
upon him (this often occurs at committee meetings and scientific discussions). Clearly 
these, and any other, functions of conversation demand a differential approach and 
treatment. How they have developed in civilized society, and their relationships to 
the personalities of the conversationalists, provide a fascinating study. But it is 
likely to be successful only if it is guided by some systematic theoretical approach; . 
just as some order has been effected among the chaos of dream material and neurotic 
phantasy primarily by means of the Freudian theory, even if the latter is more of 
в, symbolic representation than в scientafic statement of truth. 

Prof. Pear has in this book produced most valuable Prolegomena to such a study, 
but the latter still awaits completion. 


Heredity in Mental Traits. Ву М. М. SEN GUPTA. London: Macmillan 
and Co.,Ltd. 1941. Pp. xii+207. Ts. 6d. net. 


As & general survey of what is known on the inheritance of mental traite, this 
book should prove useful to the elementary student of the subject. It includes also 
a discussion of theories of heredity, and of the work of MoDo &nd others on 
the Lamarckian hypothesis. As a detailed study of exact scientific investigation of 
inheritance, it is less satisfactory. It was perhaps unavoidable that much of the data 
desoribed should be anecdotal rather than y substantiated, and the conclusions 
drawn from them necessarily negative in the main. But the work on inheritance’ of 
intelligence might have been treated in more detail, and references should have been 
given in full. There is, for instance, only & brief résumé of the work of Newman, 
Freeman and Holzinger on twins. Neither is there any allusion to that of Blatz on 
the Dionne quintuplets. : 

However, these shortcomings are perhaps inherent in the nature of the treatment 
accorded to the subject of heredity—the battleground for extreme environmentaliste 
on the one hand, and of typologists and of uncritical believers in theories of heredity 
on the other. As yet, there seems little hope of any integration between the two 

* approaches to the subject. 


Criminal Youth and the Borstal System. By Упалам Нилу and 
Bzneptior 8. ALPER. New York: the Commonwealth Fund (London: 
Humphrey Milfotd, Oxford University Press). 1941. Pp. vii+261. 
“8s. 6d. net. 


Convinced that the treatment of young criminals in the U.S.A. is of a thorough], 
unsatisfactory nature,.the authors of this book made an investigation of the English 
Borstal system to determine if it was likely to prove more successfal. Their investi- 
pun was unfortunately cut short by the outbreak of war, and it is not quite clear 
ow thorough an investigation they were able to make. But they became convinoed 
of the value of the system in reclaiming yo offenders aged 16-25. After a brief 
outline of the American reformatory system and its shortco ‚ they give a detailed 
description of the Borstal system, its methods, institutions & the association which 
is responsible for the after-care of those released on hceenoe. "Tte humane nature, its 
саге for the individual and its lack of stereotyped routine, command their admira- 
tion. The only serious criticism is of the absence of psychiatric diagnosis and the 
lack of psyohotherapeutio treatment for the appreciable proportion of emotionally 
unstable and psychoneurotic individuals among the youths committed to Borstal. 
The book gives a good objective account of the Borstal system. It is, however, 
a eos that it was not possible to carry out в longer study containing а more thorough 
ological analysis of the system and its effect on the inmates of the Borstal 
parte he 
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: . ! 
An Investigation of the-Technique of Psycho-Analysis. Edited by EDWARD 
Grover. London: Ballière, Tindall and Cox. 1940. Pp. x+188. 
10s. 6d. net, у 
Dr Glover, Director of Research to the Institute of. Psycho-Analysis, wishes to 
systematize and correlate work on the technique of psycho-analysis. As a preliminary. 
it was necessary to learn what techniques are actually employed. The resulta of 
the enquiry are published in this book. . NES 
To obtein the information a questionnaire, dealing with typical problems— 


"methods of dealing with anxiety, problems of interpretation, transference, appoint- 


ments and time-tables, fees, sex of the analyst, the relation of theory to practice, 
eto.—-was sent to twenty-nine analysts in 1938. Twenty-four sent in replies. The 
results were then submitted to the Society for discussion and a supplementary ques- 
tionnaire was sent out to gather information on further pomts. ‘And the information 
so gathered is very interesting and valuable, even if questionnaire methods are 


` suspect and though the number of ‘subjects’ is small. Large differences in technique 


are found due-not only to the fact that the training of the analysts has not been 
uniform, Dae pbn more especially because of the individual differences between 
the analysts ves. | 
It is not possible, in a brief review, to indicate the points on which there із general 
ent and on which there are differences in technique. Those who are interested 

must refer to the text, to which there is a very full index. 


The Nursing Couple. By MERRELL Р. MrppLemone. „London: Hamish 
Hamilton Medical Books. 1941. Pp. xvii+195. 7s. 6d. net. - 


` "There is little doubt that much кар be done to validate or disprove the Freudian 
theories as to the function in the child's psychic development of the satisfaction or 
frustration it experiences vere sae Фу making observations of the actual. 


behaviour of infants during suc and ing it to subsequent development and 


ially to fantasy life. Glover, in an Introduction to this book, ably expresses 
this point of view. The book itself describes clearly and interestingly observations 
on the behaviour during suckling of forty-six infants in the lying-in ward of а 
hospital; their differing modes of satisfaction and frustration; and how these were, 
related to the behaviour and attitude of the mother, The deleterious effect of anxiety 
and nervousness in the mother was particularly observed. But perhaps because the 
author did not live to continue the work, no data as to the child’s subsequent de- 


velopment were obtained. There are a number of observations about the effects on 


fantasy life such as: “ТР the mother bothered the child too much during unsatisfactory 

feeds..., he remained passive and shrinking....I conclude that the feeli of the 

baby at these times would dispose him later to make fantasies of an a during 

feeding...." In other words, pure speculation, even if inherently probable. The two 

methods of approach—observation of actual behaviour, and subsequent reconstruc- 

tion through fantasy expression and free aassociation—have still to be integrated 
ther 


The book, however, contains a great deal of information on the treatment of 
babies during suckling which should be invaluable both to the mother, and also to 


„the doctor and nurse. 


Introduction to Educational Psychology. Ву У пллам OLARK Trow. 
London: George Allen and Unwin, Ltd. 1939. Pp. xii--4lT. 
8s. 6d. net. i | 


This book begins quite interestingly with a brief but informative treatment of 
individual needs, emotions and personality adjustments. After that it follows the 
usual routine of elementary text-books on psychology, and is only very a 
interesting—although the summaries to each chapter are almost uniformly good. It 
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should serve its p as well as most elementary psychological texte. But since 
it is designed entirely fos the American student, tha seems: purpose in pub- 
lishing it in this money. 


The Individual in the Group. Ву Етовемсе M. Вовитикт. London: 
Allenson and Co., Ltd. Pp. 190. 65. net. 


This book consists of hints on how to run [uos discussions, meetings. өөп, posty 
, oto., and includes poetry to be read. be helpful to some who are 
responsible for organining such group activities. Bub if it was intended to assist 
people in e their feelings and ideas in the presence of others, the suggestions 
offered ШОШ have have been more severely practical and concrete, and much leas high- 
falutin 
The book is undated. 


The Collected Papers of Wilfred Trotter, F.R.S. Oxford Medical Publica- 
tions. London: Humphrey Milford (Oxford University Press). 1941. 
Рр. v+194. 108. 64. net. 
This book consists of the reprints of ten lectures, together with one article and ^ 
в letter to The Times, by the late Wilfred Trotter. The e deal mainly with general 
problems of thought and oonduot connected with the study and practice of medicine; 
and though written with wisdom and urbanity, present no pointe of striking interest 
. to the psychologist. 


PROCEEDINGS OF THE BRITISH PSYCHOLOGICAL 


SOCIETY, 1941 


GENERAL‘ MEETINGS 


April 17-21, 1941. EXTENDED GENERAL MumrING AT NOTTINGHAM 


April 17. 


April 18. 


April 19. 


Ist Session. 

Business Session, followed. by: 

Г. Paper: “National Character.” Ву М. GINSBERG. 
(Being Inaugural Address as Chairman of the Social 
Psychology Section.) 

2. Motion: “That an Extraordinary General Meeting of the 

. Society be held at 55 Russell Square on Saturday, May 31 

1941, to authorize and take such action as may be necessary 
to secure the Incorporation of the Society." 
(Proposed by the President; seconded by the General 
Secretary; and discussed. See Session 11.) 


2nd Session: | 

“The Contribution of Factor Analysis to the Study of Cog- 
nitive Ability.” By J. W. JENXINS. 

“А Method of Measuring After-Images." Ву Lr. WYNN- 
JONES. 

“The Problem of Dark Adaptation." Ву B. SEMEONOFZ. 


3rd Session (Being a meeting arranged by the Education 


Section). 

Business of the Seotion, followed by papers: 

“ Differentiated, Treatment of Reading Disabilities.” зу Е. J. 
ScHONELL. 


“Scholastic Ability at Different Social Levels.” By С. М. . 


FLEMING. 

4th Session (Being a meeting arranged by the Social Psy- 
chology Section). 

Business of the Section, followed by papers: 

“International Community." By MAXWELL GARNETT. i 

“Field Theory in Social Psychology.” Ву W. STrRPHENSON. 

5th Seasion (Being a joint Meeting with the Institute for the 
Study of Animal Behaviour). 

Annual General Meeting of the Т.3.А.В.: Business of the 
Institute, followed. by papers and films: 

“Enquiry into the Place of the Study of Animal Behaviour 
in the Universities." Report read by Е. В. KTRKMAR. 

“Varied Effort in Instinctive Behaviour.” Ву E. S. Russux. 

Ciné-Films: “ Animal Behaviour." ; 
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April 19, 1941. 


April 20. 


May 31, 1941. 


July 26, 1941. 


6th Session: 

“The Shelter Situation as a Foous for Skilled Psychological 
Observation." By Margaret LOWENFELD. 

“The Mental Defective in the Army.” Ву Е. J. В. Езнив. 

“Performance Tests with ‘Military’ Defectives." Ву E. J. G. 
BRADFORD. . 

7th Session: у 

“A Case of Hysteria—a Contrast т Theory and Practice in 
the Two Wars." By Јонх Rickman. 

“The Soldier’s Defences and the Publio Attitude.” By 
W. C. М. Soorr. 

8th Session. 

Business of the Medical Section, followed by & paper: 


“Somatic Conditioning of Air-Raid Reactions.” By Н. 


Ortorron-MILLER. 
9th Session: 
“Undeveloped Frontiers of eg er » Ву Т. Н. Paar. 
10th Session: ы 


“The Nature of Shyness.” By Hip» LzswINSEY. 

11th Session (Being an open Session for discussion). 

Among the business under discussion the Motion concerning 
action to secure the Society’s Incorporation was put from 
the Chair and carried unanimously (see Session 1, above). 

EXTRAORDINARY (imwsRAL Maurine IN LONDON. 

The following resolution was passed: 

“That the Council be and it is hereby authorized and directed 
upon а Society with the name of The British Psychological 
Society being incorporated under the Companies Act 1929 
as & Company limited by guarantee and not having a share 
capital and with a Memorandum and Articles of Association 
and Bye-Laws in the terms of the print submitted to the 
Meeting and signed for purposes of identification by the 
Chairman thereof (with such modifications (if any) as the 
Council may think fit) to give or transfer to the said in- 
corporated Society the whole of the real and personal pro- 
perty belonging to the present unincorporated Society 
subject to the then liabilities of the said present Booiety 
and so that upon such transfer taking effect the present 
unincorporated Society shall be dissolved.” . 

Симнвлт, MEETING IN LONDON. 

Discussion of Shelter and Evacuation Problems. 

Short papers: 

Group А. SuurrER PROBLEMS. 

“А Theoretical Basis for the Study of Shelter Problems.” 
Ву P. Вимут. 
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July 26, 1941. “First-Aid Lectures in London Shelters: Mental Attitudes.” n 
By НевмтА Mrs. 
“Children in Air-Raids of the 1914-1918 War: Their Refleo- 
tions in Later Life." By G. W. GOODALL. 
“Psychological Problems of Shelterers." Ву М. I. DUNSDON. 
“Shelter Life in Birmingham." Ву C. Вовмв. 


x бвоср B. Evacuation PROBLEMS. s | 
“War Strain in Evacuated Ohildren." Ву А. T. Атсоок. 
“Children’s Drawings and the War." By А. Н. BowrzY. 
“The Welfare of Problem Evacuee Children." Ву В. H. 
ADAMS. ` 

“Factors affecting Success in Кыш: Evacuee Children.” 
By В. Н. THOULESS. 
“Evacuation Problems and Suggested Bia " By ETHEL 
Dvxzs. 


Gnou» CO. Мова. 

“Researches on Effects of Air-Raids.” By P. E. VERNON. 
“Post-Blitz Morale." By Tow HARBISSON. 

* Biological Background of Morale." By C. B. 8. Hopsox. 
“Routine versus the Blitz." By BETTY ADDINSELL. 


December 20,1941. —GmuwxERAL Muetine х Гомрон (Being the first Meeting of the 
incorporated Society). 


Business, followed by:: А d | 
Discussion of Problems affecting the Under- Fives i in Total War. 
Opening paper by C. Burr. , 

Short papers: : 

* Evacuation with Mothers." > By Exrp онн. 

“Evacuation without Mothers." By Вотн THOMAS. 
*Under-Fives in Bombed Areas." Ву GWEN CHESTERS. 


SEOTIONAL MEETINGS 


Мнотодлт SECTION 


The Section has held no individual meetings during the year, but has co-operated 
in arranging papers given at General Meetings, notably at the 6th, 7th and 8th 
Sessions of the Extended General Meeting, above. 


и 


Ероолттон SECTION | , 


April 18, 1941. 3rd Session, Extended General Meeting (see above). 
A joint meeting with the Industrial Section arranged for February 6 was can- 
celled owing to the speaker’s illness. _ 
. The Section has co-operated in arranging papers at Generál Meetings throughout 
the year. 
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February 27, 1941. 
March 27, 1941. 


May 5, 1941. 
June 5, 1941. 


April 17, 1941. 


April 18, 1941. 


INDUSTRIAL SECTION 


“Some Characteristic Interests of Schoolboys between 11 
and 14." By W. H. М. Ноторн. 


“Some Remarks on Incentives to Work." Ву Marre JAHODA. 
“War-Time Grouses in Industry." By WINIFRED КАРНАНГ. 
“The Importance’ of Vocational Guidance for Neurotios in 
War-Time.” By E. L. TRIST. 
Socran PSYCHOLOGY SEOTION 
Inaugural Address of the Chairman of the Section, given at 
the Extended General Meeting (see above). 
4th Seasion, Extended General Meeting (see above). 


A week-end Discussion Meeting of the Section, to be held in Scotland, was planned, 
but arrangements proved impracticable. . 

The Section has co-operated m arranging papers given at General Meetings, and 
has issued fivo bulletins during the year. 


November 9, 1940. 


December 7, 1940. 


‚ February 1, 1941. 


March' 1, 1941. 


BRANCH MEETINGS 
Всотіїзн Branca 

(Edinburgh.) 

“A Study of Schizoid Кане" " By.W. В. D. FAIRBAIEN. 

“The Personality of the Very Young Child: a Study of the 
Factors which Help or Hinder a Satisfactory Adjustment." 
By A. Н. Bowzzy. 

(Glasgow.) 

“The Relative Efficiency of Different Lengths of Practice 
Periods in School Learning." By L. B. Youxa. 

“An Objective Method of Marking English Compositions.” 
Ву В. Е. Morrison and P. E. VgRNON. 

“Fantasy and Imagination im the Perception of SUR 
By В. W. Proxrogp. 

(Edinburgh.) 

“Musical Ability and Appreciation.” Ву H. D. Wma. 

“Recognition and Déjà Vu: an Experimental Approach." By 
О. L. ZANGWILL. 

(Glasgow.) 

Symposium on Dark Adaptation and Night Blindness: 

“Observations on Dark Adaptation in Psychotica, using the 
Rowett adaptometer." Ву W. MAvzn-Gnoss. 

“Night Blindness as a Neurosis.” By E. WrrTEOWER and 
T. Е. Воренв. 

“The Influence on Dark Adaptation of Musio and of Tem. 
perament.” Ву P. Larrrrs and P. E. VERNON. 

“Dark Adaptation during Stimulation with Coloured Lighte.'' 
Ву B. ВимЕеоновЕ. ` 
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May 24, 1941. 


November 1, 1941. 


December 6, 1941. 


(Carstairs. ) . 

Symposium on War Neuroses: 

Introduction: “The General Treatment of Cases of War 
Neuroses.” By С. D. Ввоов. 

* A Survey of 100 cases." By J. D. SUTHEBLAND. 

* TIlustrative Case Material." By H. GAUSSEN. 

(Edinburgh.) 
‚ “Compulsive Offences in Juveniles.” By. DENIS CARROLL. 
“А Study of War Attitudes." By P. Е. VEBNON. 
“Psychological Circumstances of Wars that Ended between 
1820 and 1929 д.р.” By L. Е. Rrowarpson. 

(Glasgow.) " 

“Aspects of Musical Inspiration and Composition.” Ву 
/W. Grnurgg WHITTAKER, 

“ Aspects of Pictorial Composition and Inspiration.” Ву W. O. 
HUTOHIBSOR. 


MIDLAND AND NORTHERN BRANOHES 


Neither of these Branches has found it possible:to arrange individual Branch 
Meetings during the year, but a large number of their Members attended the Extended 
General Meeting &t Nottingham, and several have contributed papers at this and 
other General Meetings of the Society. Both Branches suffer in war-time from the 
difficulty of arranging Meetings which can be attended by Members scattered over a 
wide area, but both are still in contact with local Members. 
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Bowrey, Miss A. H., B.A., The ‘Dundee Child Guidance Clinic, The Training 
College, Park Place, Dundee. 

Brappoog, A. P., M.A., B.Bo., 126, Selly Park Road, Selly Park, Birmingham. 

Brapronrp, E. J. G., M.So., The University, Sheffield. 

BRADLEY, B., M.A., 'В.Во., Dip.Ed., 63, John Street, Brierley Hill, Staffs, 

BRADLEY, JAMES T. B.A., PD. 47, Bouthdean Gardens, Wimbledon 
Park Road, London, S.W. 19. 

Вваргнх, N. J., (address unknown at date of publication). 

BRAITHWAITE, В. В., M.A., King’s College, a 

a J. R. В., BA. LL.B., ‚105, Westbury Court, South Clapham, 
S.W. 4. 

Baipaxs, Mrs К. M. Barwa, M.A., B.So., D.Phil, City of Leicester Education 
Department, Newarke Street (Р.О. Box No. 18), Leicester. ‚ 

BRIERLEY, i. Berks B.8c., M.B., B.S., I, Pearl Buildings, Station Road, 
R ks. 


M.E.LS. Brown, Srevn Огнминт, M.A., The London School of Economics, 


New Court, Peterhouse, Cambri 


dge. 
MEL Brown, nnnm, M.A., M.D., D.So., F.R.C.P., 88, Harley Street, London, 
W.1 
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M. Brown, W. ParHESON, M.B.,-Ch.B., D.P.M., 128, Harley Street, London, 
W.1 


M. BROWNE, LxoxwARD F., M.D., 9, Harley Street, London, W. 1. E 
EI Bryant, Miss E. M., MA. 1, асра Road, Trinity Road, London, 8.W. 17. 
Bv, M. Hua, M.A., Ph. D., Judson College, University of Rangoon P.O., 
Rangoon, Burma. 
Buomanay, Capt. THomas A., B.So., 18 Bn. The East Surrey Regt., Christ- 
church, Hants. 
Вонтив, Mrs ОнАвготте, DrPhiL, 2204, Dayton Avenue, St Paul, Minnesota, 
U.S.A. 
E. Вот, Miss М. L., Rock House, Lynmouth, М. Deron: 
. BULLEN, Е. Ј., 93, Worthing Road, Heston, Middlesex. 
Buren, J. B., M.A., 63, St Jamoe's Street, London, S.W. 1. 
M. BURKS, MARK, M.R.OS., L.R.C.P., с/о Ministry of Pensions, 94, Corporation 


Street, Bi 

M Bugra, N. uu EOS. L.R.O.P., D.P.M., Monks Meadow, Cell Barnes, 
St Albans, Herts. 

M.E.LS. Buxzxs, С. L. O., М.В.С.8., L.R. O.P., D.P.M., Child Guidance Clinic, 45, Lee 
Oron E Vu Bi am, 15. 

M.E.I. .Вовт, Prof. C P dem Street, Aber 

E. Вотонив, N. T. е rae B.Sc., A.I.C., .“Zennor,” Coniston Road, 


King’s Langley. 
M. Слвот, Р. 8. de Q, M.A., Ph.D., TE Ed, Dip.Soo.Soi, 21, Washington 
Avenue, Cambridge, Mass., U.S 
M.E.I.S. CAMPBELL, Miss Г. E., M.A., B.Ed., Atho University, Reading. 
DARE коша ы, 8., Green Shade, The Drive, Forty Lane, Wembley Park, 
dlesex 
CanpzR, Miss J. M., M.A., 11, S pring Road, Headingley, Leeds, 6. 
Олврмо, JAMES Å., MLA., "5% John's College, Cambridge. : 
M. Carew, Mra D. P., B.A., "Ballinamona Park, Waterford, Eire. 
Е. Ольллка, Miss G. M., A.R.C.M., at Tangley, "EO ey Road, Guildford, Surrey. 
MLS. —Олввовь, Major Danis, M.A., 'M.R.O O.P., R.A.M.C., 41st General 
E 
E 
M. 
M 


Hospital, Sandhill Park, Bishops LOMA Somerset. 
CARSOALLEN, Miss BETH, B.A., Training School for Girls, Galt, Ontario, Canada. 
CARTER, Miss M. VioLzT, N.F. U., 11, Nevill Park, Tunbridge Wells. 

Слвувв, А. E. A., М.А., M.D., DPM, Caldecote Hall, Nuneaton. 
Олтув, BERNARD, MR. 08. L.R.C. P., р. P.M., Stone House, near Dartford, 

Kent. 

CavTERLL, В. B., MA., Ph.D., ‘Associate Professor, Psychology Dept., Clark 

University, "Worcester, Mass., U.S.A. 

Олтяклан, Prof. F. A., M.A., The Royal Fort, Bristol, 8. 
Caws, А. G., B.So., Ph.D., Dip.Ed., 76, South Way, Shirley, Surrey. 
L CHAMBERS, Е. G., MA., Psychological Laboratory, Cambridge. 
E. CHARLES, ALBERT, M.A., 36, Claremont Park, London, N. 3. 
M. Omavassu7, Rev. Е. G., МА, B.Sc., Hulme Church Hostel, Arundel Street, 

Manchester. 

Світом, Miss Етовимов, N.E.U., 30, King’s Avenue, Carshalton Beeches, 


y. 
I. Онтжовнватвао в, A., Dipl. Ing. (gone abroad). 
M. с л, STELLA, B.A., M.R.C.S., L.R.C.P., D.P.H., 78, Woodstock Road, ' 
ота. 
E.S. Огалввмонт, С. A., B.Sc., Studio House, Rosslyn Hill, Hampstead, N.W. 3. 
E. OLARESOR, Miss M., St Katharine’s College, с/о Fawe Park, Keswick. 
M. Cruvzm, P.F., B.A., B.M., B.Ch., М.В.С.8., L.R.OC.P., Southern Life Buildings, 
Bb George' 8 Street, Cape Town, South Africa. 
E Coares, Mrs WINIFRED, c/o Burma ОП Co., Nyaunghla, Upper Burma. 
8 Cons, А. R., B.A., 38, Barton Road, Cambridge. 
CooxErr, R., BA, 27, Layton Avenue, Mansfield, Notts. 
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Сорвгнатон, Rev. в. N., М.А., R.N.V. R., H.M.S. Lochinvar, South Queens- 

ferry, Scotland. 
CoxrzER, J. Ogg, M.A., M.Ed., D.Phil., Professor of Education, 20, Reits 

Street, Potchefstroom, 8. Анов. 
Corr, Stanton, Ph.D., The Birlings, Birlmg Gap, near Eastbourne, Sussex. 
Cotman, Mrs Е. R., ү Shawewel Rendcomb, Cirenoester, Glos. 
Сов, P. B., M.A., lands, Mallory Road, Hove, Sussex. 
COLLIER, Miss C. М9 N.EU,, Stockwell College, Watcombe Park, Nonus 


Coirm, Е. К. G., MA., 21, "Easson Road; Redcar, Yorks. 
Conus, H. E., BA, Ph.D:, 7, Waverley Road, Enfield, Middlesex. 


.EILB. Conus, Miss Manx, M.A’, B.Ed, Ph D., Peychologioal Dept. The Uni- ` 


versity, Edinburgh, 8. 
ыр Miss МАвтовтв, A.S.S. T Dip. S8p.Ther., 35, Chatsworth Road, Croydon, 
urrey. 
oo E Н., M.B., Ch.B., ‘DPM, 9, Redford Crescent, Colinton, Edin- 
argh, 11. 
Сонвттт, Miss F., B. Litt., PhD., Avery Hill Coll е, Eltham, S.E. 9. 
Соок, L. O., В.А’, MB., B. Ch., DP. B., Baldwyns or, Bexley, Kent. , 
Соок, Р. i, M.A., 1121, "Vermont Street, Lawrence, Kansas, U.S.A. 
Соок, Miss BARBARA, B.A. (address unknown at date of publication). 
CoorzB, W., M.A., Librarian, The University, Bristol. 
Сотзив, W. T., A.M.Inst.B.E., Р.О. Box 454, Capetown, 8. Africa. 
Courts, Miss Donrs V., MA., Dip. Ed., 21, Taviton Street, London, W.C. 1. 
Cox, J. W., D.Sc., 78, Wellington Road, Bush Hill Park, Enfield. 


^ 


А CRAOKNELL, 8. H., M.So., 372, Eden Park Avenue, Beckenham, Kent. 


ORAE, К. J. W., M.A., 23, Bateman Street, Cambridge. 

CRANE, Miss Sy», M., 45, Forest Court, Snaresbrook, E. 11. 

CRAWFORD, J., M.A., Ed.B., LL.B., Director of Education, Education Offices, 
Cagtle-Déuglas, "Kiroudbright. : 

Овантон-Мил.ив, H., M.A., M.D., 6, Devonshire Place, London, W.1. 

Cgookzr, F/O R. W., M.B., Nea FREPS., D.P.M., R.A.F. V.R.,, 17, Royal 
Crescent, Glasgow, 0.3 


: CROSTHWAITE, Mrs A. А., 18, North Side, Clapham Common, B. W. 4. 


Our, E., В.Во., Education Dept., The University, Edmund St., Birmingham, 

Ours, "Prof. Mrrzars, M.D., EROS, St Mary's House, Quarry Street, 
Guildford, Surrey. 

Отммтмов, Mrs J. D., Ph.D., B.A., 108, а -Passeys Crescent, Wollaton 
Park, Nottingham. 


Conus, L. MoL., М.В.С.8., L.R.C.P., ‘St Bernard's Mentel Hospital, 


Southall, Middlesex. - 
. CUTHBERTSON, Mies Doris, 34, Whitmore Road, Harrow, Middlesex. 


M.E. LS. Darxsow, M., B.Sc., 15, Russell Square Mansions, 122, Southampton Row, 


Е. 


Е. 


Е. 
М, 
М. 


І, 


M.E.S. Dx Farxot, Miss Маваот, S.R.N., 


г 


London, W. C. 1. 
Darby, Miss D. M., B.So., ED cde Glenalmond, Perthshire. . 
Daz, Miss Милаи, LLÁ, N.F.U., County Education Office, 22, Northgate 
Street, Warwick. . : 
Miss Janz, B.A., Ph.D., B.Ed., 9, Falcon Gardens, Edinburgh, 10. 


DaRROOCH, 
М.Е.І.8. Darwiy, Miss Rura, 15, Queens Road, St Anne’s-on- eae Lancs. 


Davinsow, Miss May A., M.So., M.Ed., с/о Mrs Wray, 2, Hillside Court, 
Cholmeley Park, Highgate, N. 6. 

Davrpsow, Susannan; M.B., B.S., Glasgow Royal Mentel Hospital, Great 
Western Road, Glasgow. 

Davy, G. H., O.B.E., MD., 'M.R.G.P., D.P.M., 149, Harley Street, London, 
W.1 

Dawson, W. Мавттк, B.Sc., 80, Valle Road, Welwyn Garden City, Herts. 

ce of Wales’s General Hospital, 

London, М. 16. 


Тент, Prof. E. J., M.A., D.Mus., 77, Panton Street, Cambridge. 
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Dart, Miss H., M.A., Е Cambridge Training .College for Women, 
Wollaston Road, Cam 

Deron, Miss Е. R., B.A., 4, pos Chase, Marshall’s Park, Romford, Essex. 

Dzsar, М. M., M.A., B.Comm., Ph.D., Summerhill Sohool, (Llan ) Festiniog, " , 
Merionethshire, N. Wales. 

Devtrsos, Авного, Dr.Phil. (address unknown at date of publication). 

Duvrz, Miss V. D., с/о The Chase National Bank of New York, 6, Lombard 
Street, London, Е.О. 3. . . 

Dawar, Miss H. В. M., M.A., Ph.D., “Oakfield,” Flat 5, 22, South Eden Park 
Road, Beakenham, Kent. 

Dewar, Canon L., B. D., М.А. Bishop's College, Buroote, Abingdon. 

Draxs, Н. V., М. A, M.D., M.R.C.P., The Stanboroughs Hospital (Ministry of 
Health), "Watford, Herts, © 

Гтокзок, T. E., M.A., D.A., Ph.D., 12, Cočstorphine Bank Terrace, Edinburgh, 
12. - 

mu M.D., Ch.B., Northumberland House, Green. Lanes, Finsbury 

аг 4, 

Dorn, Е. H., L.R.C.P., M.R.O.S., Walton Elm, Marnhull, Dorset. 

DONOVAN, Mrs M. T., Мр, Сгөепасгев, Copt Heath, Knowle, Warwickshire. 

Dovaras, J. W. B., B.A., B.o.; M.B., B.Ch., 23, Cornmarket, Oxford. 

Dovx. Miss JANIE WATSON, М.А., Ed.B., Education Office, Margaret Street, 
Birmingham. 

Druvur, Prof. ЈАМЕВ, MA, В.8о., D.Phil, Psychology Department, The 

- University, Edinburgh, 8. - 

Dazvzs, Jams (Jnr.) МА, Eastern Way, Ponteland, Northumberland. 

Швоммоно, Miss M., M.A., 10, Hartington Gardens, Edinburgh, 10. 

Duzz, Miss I. Е. QRANT, 8. ‘Anne’ 8 House, Midhurst, Sussex. 

Duxzs, Bruun, L.R.C.P. and S., 1 Queen Anne Street, London, W. 1. 

Dounspon, Miss M. I., M.A., Dip. Ed., Child Guidance Clinic, 1, Argyle Road, 
St Paul's, Bristol, 2. 

Dunaxt, Haney W., PhD. (gone abroad), 

Du Torr, 8., , Univ College, Potchefstroom, 8. Africa. 


. KARL, C. J. C., .R.O.PIL, L.R.G.S., M.R.C.P., D.P.M., Monyhull Cottage, 


Monyhuli Hall Road, King’s Heath, Birmingham. 

Eare, F. M., M.Ed., D.So., 50, Townsend Place, Kirkcaldy, Fife. 

EDDISON, H. W., MA., MD., D.P.M., 9, The Crescent, Plymouth. 

EDWARDS, Mrs ELRES, MA., 25, "Barry Street, Kew, Е. 4, Melbourne, 
Australia. 

Enwarps, J. O., B.80., Ph.D., 11-12, Wind Street, Swansea, S. Wales. 

Еммитт, W. G., "M.A., Moray "House, Edinburgh, 8. 

Енатлвн, HonACR B., B.A, Ph.D., Dept. of Psychology, Ohio State 
University, Columbus, O., U.S.A. 

Евмвт, Mrs L. H., Dr Phil, Fron Dawel, Marine Drive, Llandudno, N. Wales. 

Езнев, F. §., M.B., Oh.B.; M.R.CS., LR.OP., D.P.M., Whitegate Close, 
Dronfield Woodhouse, near Sheffield. 

Evans, Miss Jassœ M., B.A., M.Ed., “Cartref,” opon Heywood, Lancs. 

Evans, Miss MiLDpRED Е. 22, New North Road, Exe’ 

Evans, T. Jons, M.A, Stavios, coed Crescent, Peny ylan, Cardiff. 

Eysunox, Н. J., B.A., Ph.D., 28, itt Close, Howitt Road, "London, N.W.3. 

Facax, Lxo B., M.A., Ph.D., 15, North Grand Blvd., St Louis University, 
St Louis, Mo., U.S.A. 

Faaa, O. С., 1, Campden Road, South Croydon. 

FAIRBAIRN, W. R. D., MA, MD., Ch.B., Dip.Psych., 18, Lansdowne 
Crescent, Edinburg h, 12. 


. Еғтвстосан, Mrs H., "BeBe. ‚ Oxted, Windmill Lane, Appleton, near Warrington, 


Lancs. 
Елвмив, Erro, M.A., D ii Laboratory, Cambri 
Farrar, Miss D. H., Ph.D., Heatherstone, Savile Park, › Yorks,” 


. 
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M. Fawonrt, Miss Атлон, Llanfwro; ka ry, Ruthin, N. Wales. 
M. `- Frwron, V. N., M.A., M.R.C.8. ROP 3, Brand Lane, Ludlow, Salop. 
S. . Furevson,H. H. „МА. , Psychological Laboratory, Otago University, Dunedin, 
' N.L, New Zealand. 
М.Е. Fæ, H. Е., М.А., Ph.D., Canterbury College, Christohurch, New Zealand. 
E FIELDHOUSE, "А. E. as MAL, PhD. Dip. ip Ed, 136, Opawa Road, Christchurch, 
S.E. 1., New Zealand. 
‚ М.Е. „FuDEs, Miss L. G., Ph.D., 9, Culverden Avenue, Tunbridge Wells. 
E. oc rd B.A, с/о Barclays Bank Ltd., 348, King's Road, Chelsea, 
P 3 
E.S. Frese, Miss О. М., MA., Ed.B., Ph.D., Institute of Education, ‘c/o Uni- 
: versity College, I Not 
M. Frame, G. W. O8, L.R.C.P., D.P.M., Barnwood House, 
Р Gloucester. 
Frame, Miss M. Повотнил, MA., B.Ed., Mansi Training College, 
8, Eastern Terrace, Brighton. 
E. FLITOHEE, Miss CATHERINE, B.A., Principal, The Training College, Bingley, 


Yorks. 
M.E.LS. Fruem, Prof. J. C., B.A., D.So., `20, Merton Rise, London, N.W. 3. 
M.E.l. Есак, Mrs J. C., 20, Merton Rise, London, N.W.3. 
Боанвту, Miss ат, C.B.E., L.R.A.M., Central School of Speech Training 
and Dramatic Art, Royal’ “Albert Hall, London, 8.W. 7. 
I. Fowrarnn, В. L., M.So., 8, Glenhouse Road, Eltham Park, S.E. 9. 
M. Ковонам, М. В. M., В.А. MB., В.СЪ., М.В.С.Р., Greenbanks, Bramoote 
Lane, Wollaton, Nottingham. 
FORSTER, Prof. L., M.A., Profeasor of Education, The University, Ho Pine 
M.E.S. Toot D., D. So. Е. R. C.P., M.D., 25, Weymouth Street, Portlan biland Plaon 
on, 


M. Fovrzss, 8. EL, M.D., L.R.C.P. and S., 23, Dix’s Field, Exeter. 
M.E.LS. Fowuse. H. L., MA., Ph.D.. The University, Nedlands, оаа 
Е. Еох, С., М.А., 61, Barton Road, Cambridge. р 
8. Fox, 8. Ja B.A., Box 3541, Johannesburg, S. Africa. ` 

FRANEL, Miss Тавиготти,- Dr.Phil, 19, Raleigh Road, Exeter, Devon. ; 
M. FRANKLIN, Miss М. E., M.B., B.S., М.В.С.8., L.R.C.P., D.P.M., 67, Bainton 


м 


Road, Oxford. 
FBANES, Miss H., at The Post Office, Modbury, Nr. Ivybridge, 8. Devon. : 
FRASHR, Major J. H. Munro, M.A, С Company, 2nd Batt. The Cameronians 
(Boottish Rifles), с/о Army P. 0. 
Увимтлч, Miss Conta M., B.A., Heavers, Ryarsh, near четке оар 
FRrEDEKRAIN, Mrs PAULA, Westbourne, Cleeve Hill, Chelte: 
Fenn, Јонх F., M.A., B.So., Headmaster, De Aston School, Market Rasen, 


Linos. 
Евизвү, C. B., B.Com., 6, Ellerdale Court, Ellerdale Road, London, N.W. 8. 
Уворвнам, Miss M., B.Sc., Hill Cottage, St Briavels, Glos. 
. Feræ, D., B.E, AM., Ph.D., New York University, University Heighte, 
New York City, U.S.A. 
GaBLuR, Mrs Rosati, Keeper’s Cottage, Peaslake, Guildford. 
Garm, Miss J. B., M.A, Training Со , Jordanhill, Glasgow. 
< QANDINE, Miss D., М.5о.. Ph.D. Dip. Ed., Department of Psychology, 
‚ The University, Manchester, 13. 
САжнуА, Miss R., Ph.D., UL 6 September Мо. 53, Sofia, Bulgaria. > 
E. GARDNER, Miss D. „Е. M., N.F.U., Lindfield, Shalford Вова, Guildford, 


Surrey. 
бланш 7. C. M., MA., So.D., 37, Park Town, Oxford. 
GEORGE, Lieut. C. Н., МА., BSo., c/o Midland Bank, 18, Powis Street, 
Woolwich, В.Ю. 18. 
| Онозн, RABINDRANATH, M.So. (address unknown at date of иаа 
M.E.LS. Lune Joas M., MA., 5, Blenheim Road, St Albans, Herta. 
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Отввох, Miss А. M., Dip.Psyoh., 12, Chalfont Drive, Western Boulevard, 
Nottingham. 

Стівнвт, Sister Many, M.A., Notre Dame College, Dowanbill, Glasgow, W. 2. 

Стязвива, Prof. M., MLA., D.Lit.,, London School of Economics, Peterhouse, 
Cambridge. 

Guatster, N., M.B., B.S., “MR. C.S., L.R.C.P., Weir Cottage, Chertsey, 
Surrey. 

Grnaavzs, a., М.Во., M.Ed., M.B., Ch.B., St John's Chambers, 12, Bb John's 
Street, Manchester. 

GrmxisrER, Miss D. A., M.A., B.8c., Seabury Hotel, Manor Road, Babbacombe, 
Devon. 

Grovzn, Epwanp, M.D., 18, Wimpole Street, London, W. 1. 

Gomez, Joggg, Dr.Phil., Professor of Psychology, Fu Jen University, Peking, 
China. 


‘Gotan, Miss Fena, Ph.D., 7, Doughty Street, London, W.C. 1. 


боор, T. S., M.A., М.В.О.8., L.R. C.P., 14, Upland Park Road, Oxford. 
GOODALL, GEoRG, B.Ro., Ph.D., 156, Highbury New Park, Highbury, N. 5. 
Goopwis, G. P. N., M.A., Dip.Ed., Green Acres, qoa a к ., В. Wales. 


.'Gonpox, В. G., О.Бе., M.D., F.R.O.P., 23, Queen cer 
' , Gosscgank, Miss Тодм, B.A., 512a, Nell Gwynn Ho Nd Avenue, 


London, S.W. 3. 

Gourp, P/O W. M, Dip.Psyoh., R.A.F.V.R., 18, Ullswater Road, Barnes, 
В.М. 18. 

Graon, Wing- Cmdr. ВлонАвр Е. T., M.D., M.R.C.P., D.P.M., R.A.F. Hospital, 
Littleport, Cambs. 

Grant, Miss О. R., B.Ed., M.A., The Firs, Bridge of Tilt, Blair Atholl, 
Perthshire. 

GREIN, С.Н. B.So., MLA., B.Litt., Ph.D., Dept. ot Education, University 
College of Wales, Aberystwyth. 

Свникних, Е., 68, Glencairn Drive, Glasgow, В. 1. 

База Miss R., Ph.D., Dip.Ed., “Red Tiles,” Wild Oak, near а, 

omerset. 

Ganwwoop, Frank S., B.A., Hillside, Headi n Hill, Oxford. 

Овтхргит, G. О., B.Se., M.A., Psychological Laboratory, Cambridge. 

Guxx, Mrs Минка, Old Cottage, Vale of Health, Hampstead, N.W. 3. 

HADFIELD, J. A., M.A, M.B., Ch.B., 4, Upper Harley Street, London, W.'1. 

Harr, Miss DonoTHY B., ВА, Homerton ege, Cambridge. 

Harr, Miss Нунгум M., B.A, М.ВІР. Н.Н., The Training College, Bingley, 
Yorks. 

Harr, Miss У. N., M.A., County Training College, Crewe, Cheshire. 
Нлмгку, Prof. Н. R., M.A., М.бе., Ph.D., Dip Ed., Institute of Education, 
o/o University College, Nottingham. . | 

Hamen, Mrs P., Sherland, Beach Avenue, Radlett, Herts. 

Нлммивтон, Miss E., В.Бо., B1, ‘Warrington Road, Harrow. 

HAMMOND, Miss Товотнх, В. Ве., Dip. Ed., 147, Burnt Oak Lane, Sidcup, Kent. 

HAMMOND, JOHN, M.B., Ch.B., " Fantaisie," Albert Road, Wolverhampton. 

HaMMOND, Miss MARJORIE, В.А., Education Dept, The University, 
Birmingham. 

Hameton, Surg. Lieut. Com., Е. A., M.A., M.B. B.Ch., R.N.V.R., Royal 
Naval Hospital, Barrow Gurney, near Bristol. 

Ба, Мез М. R., B.A., ‘‘Glendower,” Lichfield Road, Kew Gardens, 

UTTO; 

Навролдетьв, D. N., М.В.С.8., L.R.O.P., D.P.M., Haymeads Emergency 
Hospital, Bishop’ 8 Stortford, Herts. 

HARDOASTLB, Mrs D. N., 48, Warwick Road, Bishop’s Stortford, Herts. 

HARDI, J. L., M.A., Ed.B., 41, Forest Road, Aberdeen. 


M.E.LS. Навріке, D. W., MA., Payohological Laboratory, University of Liverpool, 


10, Abercromby Square, Liverpool, 7. 
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M. - HanaREAVES, Major G. R., М.В.С.8., L.R.C.P., R«A.M.C., с/о National 
Provincial Bank, Tottenham Court Road, London, W. 1. 
Е. ` Harorusvxs, Rev. Н. L., M.A., B.Mus., 28, Spencer Hill, Wimbledon,8.W. 19. 
Hanasmavms, Mrs Н. L., 28, Spencer Hill, Wimbledon, S.W. 19, 
M.E. RE enden Miss L. J., "М.е. › Cribden, Wharneliffe Road, Higholiffe-on-Sea, 
. te 
Harernavns, В. F., B.So., Dip.Ed.; 130, Birkby Hall Road, Huddersfield. 
E. eae Miss C. W., N.F. Ù., Boat Lane, Welford- on-Avon, near Stratford- on- 
von. 
Harpur, В. S., M. R.C.S., L. R.C.P., Е.В.М.5., Med. Supt., Min. of Pens. Neur. 
Clinic, Brighton, 36, First Ау, Hove, Sussex, 
Harris, Miss Meram (address unknown at date of publication.) 
HARRIBON, А. L., B.So., “Burn Brae," Woodville Road, Cinderford; Glos. 
HARRISSON, Том, 82, Ladbroke Road, London, W. 11. 
о Ш Miss М. В., Ph.D., с/о The Neurological Institute, Montreal,” 
M.. Harr, Вивмлер, M.D., F.R.C.P., 79, Harley Street, London, W. 1. 
8. Hasrat, Miss В. М, B.A. 3, Harve Road, Cambridge. 
E. Hasgwoop, Miss M. К MA. Bo. Dip.Ed., 32, Brondesbury Park, 


= 


да 


London, N.W. 6. 
Hawxxy, Me Mary L., В.бо., 12, Chaltont Drive, Western Boulevard, 
No 
Hayes, Е mer D., Р.Р.М. (address РЕ АРЕН at date of publication). 
` Е. | HAYTON, Misa MYRA, N.F.U., Dip. Psyoh., Temple House School, Mill-Hill 
Lane, Derby. 


i HALEY, Евмевт,.М.А., M.Ed., 10, Shirley Way, Croydon, 
' HaARNSHAW, L.S., MA., Victoria Universi sedis W ligron How Sonea; 
‚ "Hzarn, L. E., В. So., 24, Durham Square, Portobello, Edinburgh. 
Е. Hxoxxs, W. R., В.Во., M.A., Pip igi St Dunstan’s College, Amberley, 
Somers Road, Reigate, ` 
Ним, Miss A. W., М.А., Ph.D., Psychological Laboratory, Cambridge. 
>- HENDERSON, Prot. D. К. M.D., T Tipperlinn House, Morningside 
Place, Edinburgh, 10. : 
Hanoy, B. D., M.A., M.B., B.Ch., М.В.С8., L.R.C.P., Flat 15, 21, Seymour 
' Street, London, W.1. 
E:S. Нарвовн, W. A. F., MA, B.Ed, Direotor of Eduostion, Education 
Offices, County Buildings, Ayr. 
M.E. 1.8. нап Јонх, Dipl.Ing., “Broseley,” 63, Drewstead. Road, Streatham, 
W.1 i 
Hianrrgnp, H., M.A., 233, Trowell Road, Wollaton, Nottingham. 
Нуанвтито, Mrs H., BA, 233, Trowell Road, Wollaton, Nottingham. 
Е. Hupa, Sister Мант, В. ‘A, Notre Dame Child Guidance Clinio, 14, Bowmont 
Gardens, Glasgow, W. 2. 
‘Huu, J. O., M.So., 1, Ennerdale Road, Kew Gardens, Surrey. 
Нил, Miss L. I. E., B.A., 63, Friar Gate, Derby. 
Hi, T. R., M.D., M.R.O.P., 27, Chadwick Road, Westcliff. 
Horns, H. J., M.Sc., Hales Wood, The Crescent, Hales Place, Canterbury. 
Норавкіх, Р. L., The Priory, Ware, Herts. , 
` Ногрвжовтн, Lronarp, MA., M.Ed., 27, Kenmore Drive, Great Horton, 
; Bradford, Yorks. 
M. Horror, Miss V. D., Penryn Nursery Home, Headley Down, Hants. 
I. Hormax, L. J., BSo., 44a, Street, Huddersfield, Yorks. 
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‘Hour, Miss К. M., B. A., B.Ed., Dip.Ed., Child Guidance Clinic, 9, Newbould 
: Lane, Sheffield, 10. 
8. Hout; Miss M., B.A., Hollydene, Wootton Bridge, Isle of Wight. |, 
LS. Homs; F/O P. B. E, BA, R.A.F.V.R., Cairndinnes, Haddington, : East 
Lothian. 


Ноор, Н. Bram, M.A., B.L., B.Ed., 52, EEN ene 
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Нор, А. Е, M.A., В.Бо., B.Ed., The High School, Oban, 


M.EIS. Hors, Тномаз, M.A., B.Ed, Park View, Beechgrove, Moffat, adres 


M.E.S. 
I. 
M. 


M. 


Bmg 


M.. 


Ноғкікв, Рвумв, M.A. Ph.D, 220, The Uplands, Berkeley, California, U.S.A. 

Ноторн, W. Н. N., B.A., 3, Malcolm Street, Cambridge. 

Howazp, Miss Dons, M.B., B.S., Elm Cottage, Shirehall Lane, Hendon, 
N.W. 4. 

Нов, E. Свлнлм, M.B., B.S., M.R.C.S., L.R.O.P., D.P.M., 146, Harley 
Street, London, W. 1. 

Howie, Mrs M., 8, Middleby Street, Edinburgh, 9. 

Новлно, Miss D. G., M.A., Dip.Psyoh., 17, Blakesley Road, Yardley, 
Birmingham. 

Новивт, W. H, px B., B.A., M.R.C.8., L.R.C.P. (address unknown at date of 
publication). 

Huzrrzn, Miss О. M., M.A., The Catholic Training College, аё Convent H.0.J., 
Layton Hill, near Blackpool, Lancs. 

Hvaarss, Miss L. M., 20, Southwood Hall, Highgate, М. 6. 

Ҥокнүвон, Miss М. K.. 197, Biokenhall Mansions, London, W. 1. 

Hont, Mrs Е. P., B.A., 5, Macaulay, Widcombe Hill, Bath. 

дио Miss Атток М., M.D., M.R.C.P., Tavistock Clinic, Westfield 

ФЕ Avenue, Hampst N.W. 3. 
Humom ‚ B.A, М.В. C.S., C.P., Northcliffe Hotel, Brixham, . 
Devon. 


M.E.LS. Tkrw, Miss А. GRAHAM, M.A., M.8o., 36, “Lincoln Road, Blackpool, Lancs. 


M. 


МАРА, Prof. M., Kwansei Gakuin, College of Literature, Nishinomiya, Japan. 
INMAN, WILLIAM 8., М.В., 22, Clarendon Road, Southsea. 


M.E.LS. ТІоуют2-Тевканонинко, М. M., B.Litt., Ph.D., Balliol College, Oxford. 


ME. 
S 
8. 


Irve, J. A., M.A., о/о Trini "College, "Cambridge. 

Isaacs, Mrs 5. MÀ., D.8o., 30, Primrose Hill Road, London, N.W. 3. 
ТАНАНВ, Gorpon A, MA., Dip. . Ed; 28, ae Park, Redland, Bristol, 6. 
Janona, Dr Manin, 98, Roland House, Roland Gardens, London, S.W.7 


ТАмвз, Н. E. O., В. A. М.Вс., Dept. of Psychology, The University, Mah- 


cheater. 

Jansson, Miss Јетнвит, B., B.A., Havering, Portishead, Bristol, 

JEFFERIES, Суви, R., Inglenook, Greenstead Road, ие 

Jxrruuvs, HAROLD, МА, D.8c., St John’s College, Cambri 

JuxxrN, Miss Амитв M., МА, Ph.D., St Katharine’s College, hy d Hotel, 
Carey Park, Babbacombe, Devon. 

JENKINS, J. W., M.So., Ph.D., 8, Eton Grove, Wollaton Park, No 

Јавиму, Mrs Е. K., ‚ Dip. Psych., Banstead Residential School, oa South 
Park School, te, Surrey. 

Jussop, Prof. T. T. .С., M.A., 3 Litt., University College, Hull. 

JOHNSON, NORMAN м. B.So., LOP., Commercial School, Dunfermline, Fife. 

Jones, Miss E. W., MA, Bt Mary's College, Bryn-Awel Hostel, Llandrindod 
Wells, Radnorshire. 

Jowns, Lu. УУхня, M.A., Ph.D., D.S8c., 7, Bideford Avenue, Leeds 8. 

Јомив, Miss У. С. A., B.A., c/o Oliver Jones, Esq., 45, Cirous Road, St John’s 
Wood, N.W. 8. 

KANDIL, А. M. (address unknown at date of publication). 

КАРР, Mrs D. M., M.B., В.8., B.80., с/о Dr Banks, Tymawr, High Street, 
Aberdare, Glam., S. Wales. 

Katz, Prof. DAVID, Dr.Phil., Psychological Institute, The University, 
Stockholm, 

Karz, Mrs Rosa, Dr.Phil., Observatoriegatan 8, Stockholm, Sweden. 

KxrcAN, Rev. JosgPH G., S.J., M.A., More House, 268, Park Street, New 
Haven, Conn., U.S.A. 

Kere, Miss ManzoRv A., M.A., B.Ed., 15, Hope Terrace, Edinburgh, 9. 

Килу, бмон, В.Во., M.B., Ch.B., D.P.M., D.P.H., M.R.C.P., 28, St John 
Street, Manchester. 
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." Kina, С.Е. E., M.A., Brantnook, Ilkley, Yorks. 
Phi 


ш 


$ 
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Kune, Perm, М.А., B. D. , Carnoch, Cairns Drive, Milngavie, а, 
Кяннноу,. Miss MARJORIR J. O., М.А., 18, Drummond Place, Edinburgh, 3 
эа эшш Davin, М.А., В.о. is, Edge о? the Moor. Milngavie, 

n 7 


" Ker, Miss M., М.А., Hopkiln ‘arm, Grazeley, near 


К ивы, R. B., M.A., B.Ed., 2, John Street, Joppa, Midlothian. 

Кзивтоон, Rev. Н. J., MA., B.D., Dip. Psych., Holy Trinity Vicarage, 
Sydenham Park Road, Sydenham, 8.2. 26. .. 

Етимтчв, О. Wa M.A. D.Se., National Liberal Club, Whitehall ав 
London, 8. У. 1. 


Kına, Rev. J. Laycnstm, 8J., D. Heythrop College, Chipping Norton, 
Oxon. ` 


usa, Miss L. K., 20, Keswick Gardens, Шога, Essex. 


' KIRKMAN, T. В., BA. Pilgrim’s Place House, London, N.W. 3. 


KinscH, James, м.р. (gone away). 


KrrzwoGxs, Mrs Arros M., Dr rer. pol, E 10, Kenilworth Court, Hagley 


Road, Birmingham, 16. 

Kam, Mrs MELANIE, Ashbank, Pitlochry, Perth. 

Kxraur, А. R., M.A., The University, Aberdeen. 

IKOSTERLITZ, Бог, MD., 110 в, Banbury Road, Oxford. ` 

Koussy, А. "Ас H., Ph.D., M.8c., Dip.Ed., Teachers’ Institute of Education, 
Giza, Egypt. 

Квловв, Этненим, Ph.D., M.D. (address unknown at date of publication). 

Kurs, Ивмэт, Ph.D., 9, “Marlborough Hall, St John’s Wood, N.W. 8 


‚ Knva, Prof. C. A, MA, B.D., Mount Allison University, Sackville, N.B., 
Canada, 


Lavar. В. MacDonat, M.B., Ob.B.,““Thornwick,” Lapworth, Warwickshire. 
Laxrrra, PAUL, В.Зо., 8, Newbiggin "Btreot, Thaxted, х. . 


. Тент, Prof. J. M., École Pratique дев Hautes Études, 22, Avenue de l'Obser- 


vatoire, Paris xiv (unconfirmed). 


M.E.LS. Lamb, Miss Ївазввт, M., M.A., B.Ed., Acton, Lythwood Road, Bayston Hill, 


EE 
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Shrewsbury, Salop. 
Laren, Prof, J., M.A., Pi. D., Powis Lodge, Old Aberdeen. 
Тлмвивт, Mise H. M., M.A., 44, rus Road, London, М. 3., D 


' LAMBERTH, Duns, L., 94, Grove ale; London, S.E, 22. 
‚ Lana, Rev. I. W., МА. Frinsted Rectory. , Sittingbourne, Kent. 


Тлхарох, J. N., В.о. Ph.D., “Windermere,” 110, Church Road, Upper 
Norwood, S.E. 19. Ў 
Lanarorp, Miss В. A., B.A., Psychological Laboratory, Cambridge. ' 


* 


LAUENSTEIN, Отто, Dr.Phil, о/о Bureau of Human Heredity, 115, Gower ` 


Street, London, W.C. 1. 
LAUGHEB, J. EH., Ravenscar, Sedgley Road W., Ti Staffs. . 
Lawnuncn, Miss E., В.8о., Ph.D., The Forest Hotel, Waldon Road, Torquay. 
Laws, Ёвҥривлок, M-A., 60, St John Street, Oxford. > 
LAYARD, Јони, M.A., New College, Oxford. 

Тлуооск, 8. R., МА, B.Ed, Ph.D., Professor of Educational Psychology, 

University of Saskatchewan, Saskatoon, Saskatchewan, Canada. 

Lag, Sir Кинжетн, LL.D., 56, Oxford Street, Manchester. 

Lam, Mra Mmm, B.So., "186, Canterbury Road, Daveyhulme, near Man- 
chester. 

Lzreus, Miss М. A. (Mrs C. D. бвксову), B.So., Пр. Psych., Homestead, 

Amwell, Wheathampstead, near St Albans, H 
Lermuwz, Miss Yvonne, B.A. (address unknown m eae of publication). 
Lewis, E. 0., M.A, D.Sc, M.R.OS., L.R.O.P., 14, Merln's Hill, Haver- ' 

fordwest, "Pembrokeahire. 

Lewis, M. M., MA., Ph.D., Goldsmith’s College, at i College, 

Nottingham. | 
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Ілілву, Marenmerra M., M.A., M.B., Ch.B., D.P.H., Tavistock Clinic, 
Westfield College, 8, Kidderpore Avenue, London, N.W. 3 

Lowarern, Miss E. J., MA, Ph.D., Wartime Social Survey, 6, Duke of York 
Street, London, 8. У. 1. 

Lmosav, Miss M. M, MA., Dip.Ed., Education Offices, 14, Sir Thomas 
Street, Liverpool. 

Ілме, T. М., M.A., M.B., M.R.C.P., 50, Pembroke Road, Clifton, Bristol, 8. 

Тл0отр, Н. J., Liys-Buallt, Builth Wells, Wales. 

Lrorp-Davrxs, Miss M. H., M.A., Orchard Hill, Netherbury, Dorset. 

Lopes, Miss J., M.A., 63, Abbey Road Mansions, 8t John’s Wood, М.М. 8. 

Lornas, A. J. D., MLA., 9, Coates Gardens, Edinburgh, 12. 

Lovs, Ум. H., J.P., MA, F.E.LS., Rowanbank, igendoran, Helens- 
burgh, Dumbartonshire. 

Lovs, питам, M.B., Ch.B., East Woodend, Helensburgh, Dumbartonshire. 

Lows, Мловтов F., B.So., Ph.D., 11, Norton Road, Wembley, Middlesex. 


M.E.L8. Lowzwranp, Miss М. Е. J., M.R.C.S., L.R.C.P., 62, Queen Anne Street, 


BOE 


К EHE BEE Е БЕК BE 


Cavendish Square, London. W. 1. 

Товвлн, A, A.CoILH., M.R.S.T., 10, Clarendon Court, Staverton Road, 
London, N.W. 2. 

Luus, Miss R. E., M.B., Oh.B., M.R.C.S., L.R.C.P., The Tavistock Clinio, 
Orchard Wing, Westfield College, Kidderpore Avenue, Hampstead, N.W.3. 

Томвримч, Jamms, M.A., B.Ed., 10, East Parade, Leeds, 1. 

Гомо, Евмиет, В.Ео., M.Ed., Department of Education of the Deaf, The 
University, Manchester, 13. 


. MACCALMAR, D. R., M.D., 17, Golden НИЕ, 


MacCurpy, J. T., M.D., Se.D., Co College, Cambridge. 

MAGDONALD, ALLAN, M.A., B. So., Ph.D., 17, Strathearn Place, Edinburgh, 9. 

Maocpowa, R. А., MB., Ch.B., DPE, 39, Clifton Hill, London, N.W. 8. 

Maca, C. A., M.A., D.Litt. 7; North Terrace, Cambridge. 

Mack, JOHN Å., МА, Riverside, Newbattle Abbey, Dalkeith, Midlothian. 

Maokar, F/O R. J., MA. R.A.F.V.R., R.A.F. Station, Pembrey, Carm. 

MaoKmnurmH, Lieut. STEPHEN А., MR. O.S., L.R.C.P, О.Р.М., В.А.М.С., 
R.A.M.C. Officers’ Meas, MeGrigor Barracks, Aldershot, Hants. 

MAcCKENZIE, Miss B., M.A., Glen Usk, Caerleon, Monmouth. 

Млсквмяте, Miss Exrp Mum, White Gables, Headington, Oxford. 

Maorunzre, Мовро, M.D., M.R.C.P., 86, Harley Street, London, W. 1. 

Maoxrz, Jons, M.A., D.So., 7, York Road, Edinburgh, 5. 

Maoxwoop, J. C., M.R.C.8., L.R.C.P., 29, Queen Anne Street, London, W. 1. 

MacLarun, Miss G., Pentire, Newquay, Cornwall. 

Млоглу, The Hon. W. S., MA., ‚ MLR.C.P., D.P.M., D.T.M. & H., Mill 
Hill Emergency Hospital, Mill Hill, N.W. 7. 

Maoron, Miss Нузретн VY., M.B., Ch.B., 2, Polwarth Grove, Edinburgh, 11. 

MaaLzop, J., M.A., 72, Liberton Streot, "Glasgow 

MaoNxILL, Miss FLORENCE a M.A., B.Ed. , Department of Psychology, The 
University, Edinb 

Maontven, Anavs, M.B., В, D.P.M., М.В.С.Р.,2, Whittingehame Gardens, 
Glasgow, W. 2. 


MacTaaaart, Miss М. M, М.А. B.Ed., Ph.D. (address unknown at date 
of publication). 

Mappox, Harry, B.A., Pierrepont Road, Leominster, Herefordshire. 

MarswanisG, ‘Jamms, M.A., D.Litt., FR Hist8.,, Lingwood House, 8% 
James’s Road, Dudley, Worcs. 

Manan, C. L., B.A., Dip. ip. Ed, Chief dusstional Officer, Porbandar State, 
Porbandar, India. 


Млкинытм, M. J., MD., 24, Co H dr E 
Млнитыа, W. E., "43, Angell rixton, S.W. 9. 
Мавкнам, Miss M. L, B.A., B.D., ' Aughton Reotory, Ormskirk, Lanes. 


\ 


. Maogan, Аматв, M.A., M.B., Ch.B., 45, Aldenham Avenue, Radlett, Herta. ` 
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Млевтотт, REGINALD, B.So., 84, Priors Road, Cheltenham. 

Manspum, В. E., В.Бо., 45, Milton Avenue, Wellsway, Bath. 

Мавттк, Rev. Joms, 97, Orford Road, Walthamstow, London, E. 17. 

Ма, T. Моввлү, M.Sc., Dip.Ed., 9, Lynway Drive, Withington, Man- 
ester, 20. 

Marun, Miss Огал, Dr phil, 61, King Henry's Road, London, N.W. 8. 

Mam e Sister, M.A., Ed, Notre Dame Training College, Dowanhill, Glasgow, 


Mason, Miss К., M.A., ojo Midland Bank, 52, 2, Oxford. Street, London, W. 1. 


‚ ` Marra, Ру MB, ChB. DPM., Argyle Go , Pitlochry, Perthshire. 
ry School, Re 


May, Miss D. E., Kintore Way Nurse: o Hall, Burstow, nr Horley, 


y. 

Marza-Gnaoss, W., M.D., L.R.C.P.S., Crichton Royal, Dumfries. 

MoApam; Mra L. М. H, BA, Ridley Hall, Cambridge. 

MoAriisvmr, Miss Anns H., M.A., Ed.B., D.So., 31, Rowallan Gardens, 
Glasgow, W. 1 

МоАтртхв, W., LR. C.P., L.B.C.8., L.R.F.P. & 8. 14, Parkgrove Terrace, 
Glasgow, G. 8. 

Моблетнх, Rev. RAPHAEL C., B.J., M.A., Ph.D., President of Marquette 
University, Milwaukee, Wisconsin, U. S.A. 


` МоОтатллнр, Prof. Wm, M.A., B.So., B.Ed., Riverdale, 83, Monifieth Road, 


Broughty Ferry, дада 

Мобтови, Miss Адмиз G., MLA, iu Child Guidance Clinic, 45, Төө 
Crescent, Hdgbaston, Birmingham, 15 

Мобговкнт, е Tin C., M.A., Ed.B., Craiglockhart R.C. Training Dolce: 


MoEzrw. MN я. МА, Ph.D., Department of Psychology, University of 
Western ‘Australis, Perth, Western Australia. 
MoF4nnann, Miss C., 60, St Martin's, Stamford, Lincs. 


M. 
M.E.LS. MoFARLANZE, Miss ic Ph.D., 4, North Grove, Highgate, N.-6. 


М. 
М. 
Е. 


pa 
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‚ MOQLASHAN, ALAN Е, B.A., M.R.CSS., L.R.C.P., 803, Howard House, 


Dolphin Square, London, 8. W.l. - 

McGowan, Ven. H., M.A., Aston Vicarage, Birmingham, 6. ! 

МоНоан, Miss Сжапта, 14, The Avenue, Acook’s Green, Birmingham, 27. 

Ба sz, Dovaras M., M.A, B.So., B.Ed., 39, Balwearie Road, Kirkoaldy, 

e. 

MoKay, Miss Exrzaneru, 128, Mayfield Road, Edinburgh, 9. 

MoK имле, Rev. J., M.A., D.D., Wilson College, Bombay, India. 

MoKinuay, Miss J. M., Cherry Cot, Bellingdon, Chesham, Bucks. 

МоМипл, Harry, Ph.D., Agrégé (Louvain), Fordham University School of 
Education, 238, Broadway, New York. 

Мвлрз, Mrs Donoruy M., M.A., Ph.D., Bishop Otter College, Chichester, 
Sussex. 

Mazars, Miss I. Mary, M.B., Oh.B., Astley Ainslie Institution, Grange ick 
Edinburgh, 10. 

Mxrovxm, Jan, 19, Со ham Road, London, N.W. 11. 

Manon, M. P. Kusava. B., B.Ch., 77; Church Street, Edmonton, М. 9. 

Mznoza, Miss E. O., M.A., Ph. D: , Hillside, Deepdene Drive, Dorking, Surrey. 

Мивнотты, G. P., М.80., M.Ed, "Education ере University College, 

' Exeter. 


„Мувтон, Онвато, M. C., M.A., Ph.D., 17, Holywell, Oxford. 


Mzssar, ANDREWw, M.B., B.So., Medical Officer of Health, Lemington-on- 
Tyne, Northumberland. 

Masser, W. J., М.Во., M.A., Didsbury Municipal Central School, Parr’s Wood: 
Road South, Didsbury, 1 Manchester, 20. 

Merman, PHI, 49, Carlton Hill, St John’s Wood, N.W. 8 

MIDDLETON, Miss Рами, Dip.Psych:, Oakneath, Woodford Road, Snares- 
brook, Е. 11. 
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Mirus, Gnores H., D.So., Orwell House, Hillside, New Barnet, Herts. 

Милавь, Lara M., LB. C.S., L.R.C.P., 136, Harley Street, London, W.1. 

Mime, Misa R., BA. Wollaston L Dorohester, Dorset. 

Muze, Major к, MA, М.В.С.5., L.R.C.P., В.А.М.С., 41st General Neuro- 
pathic Hospital, Bishops Lydeard, Somerset. 

Мина, Prof. Е. M., University of Tasmania, Hobart, Tasmania. 

Mus, Prof. А. E, с/о Librarian, Fisher Library, University of Sydney, 
ron Australia 

Mors, Miss Herma, M.B., B.S., M.R.C.8., L.R.C.P., 2, Nottingham Street, 
London, W. 1. 

Мттониг,, Е. W., B.Sc., B.A., Ph.D., Teacher's College, Kintore Avenue; 
Adelaide, S. Australia. 

Мітонюи, T. W., M.D., Wayside, Fordcombe, near Tunbridge Wells. 

MoNzrY-KxrELR, R., Ph.D., M.A., Whetham, Calne, Wilts. 

Момднадм, Rev. C. Юявмотт, M.A., Methodist Missionary Society, 24, Bishops- 
gate, London, Е.С. 2. 

Мохво, Jonn D., M.A., (address unknown at date of publication). 

Mooprs, Miss A. M., MA, В.5е., HMI, 55, Berriedale Avenue, Hove, 3, 
Sussex. 

Moons, Miss Amy, B.A., Dip.Eoon., 335, Chalcot Square, off Regent’s Park 
Road, London, М. W. 1. 

Моовя, Тивинок, 54, Belsize Park, London; N.W. 3. 

Moors, Prof. THOMAS V., MD., PhD., Department of Psychology, Catholio 
University of America, Washington, D.C., U.S.A. 

Моови, W. E., B.Sc., City of Leicester Education Dept., Newarke Street- 
(P.O. Box No. 13), Leicester. 

Мовитом, Frank E., WLA., Ph.D., East Street, Billingshurst, Sussex. 

Morean, G. T M.A., M.R. C.S., L.R.C.P., Meadow Cottage, Rowledge, 

urre 

Моввлз, BEN '8., В. б. Ed.B., Glentarf, Newfield Avenue, Lenzie, G 

Мовтон, Dax. M, МА, В. So. ELB., Education Department, Rhodes 
versity College, Grahamstown, 8. Afri 

Movuntrorp, Miss E. G., M.A., 4, Belsize Park, London, N.W. 3. 
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WESTHANN, Н. (address unknown at date of publication). 
We Miss Е. A., М.В.С.8., L.R.O.P., Buokhurst Cottage, Withyham, 
ex. 


Mars, Униягев, Prof. O., D.Sc., University College, Cathays Park, Cardiff. 


М.Е. 


Waars, W. H., MR. O.S., T. R.C.P., D.P.M., Tower House Clinic for Nervous 
Diseases, Viotoria Road East, Leicester. 
аа , Mrs Е. P., M.A., Ph.D., Orchard Close, 16, Madingley Road, Cam- 
ri 


. Wur, .D.J ENNINGS, M.A., Ph.D., 78, South Hill Park, London, N.W. 3. 


Wmurr, Mrs J., B.A., D.80., Auto-Education Institute, 486,’ Great Russell 
Street, London, W.C. 1. 

Wurrz, T. L., MA., Dip.Ed., The Knoll, Ladybank, Fife. 

Warma, G. E. T., B.So., 4, Valley Road, Erith, Kent. 

WHITTAKER, Duncan, B. ‘A. М.К.О.8., L.R.C.P., Bethlem Royal Hospital, 
Beckenham, Kent. 

Wurrrr, Dr С. W. M., B.A., BSo., Parlenna, Perranporth, Cornwall. 


. Жтввхев, B. P., Ph. D., ER. 8.Е., D. So., Greenland Mills, Bradford-on- Avon, 


Wilts. 

Wup, Ernest H., MSo., Ph.D., Psychology Dept., Rhodes University 
College, Grahamstown, 8. Africa. 

Wuxi, Miss D. M., "Mill Field, Bromham, Bedford. - 

Wirxissow, Mrs H. M., Dip.Ed., 37, St Stephen's Gardens, Е. Twickenham, 
Middlesex. 

WzrrrAMS, Miss Аазгив L., M.A., Coun School, Brentwood, Essex. 

Wims, Mre B. A., MA., Ed.B., 21, hs Eastcote, Pinner, Middlesex. 

WiLLIAMS, Mrs - Јнзатв м, B.A, Coneybarrow, Holmbury St Mary, near 

W: iia EA M.A., Clapham and S tham Hill Training Coll 

ILSHERB, and Strega Л 

c/o 1, Guildown Road, Guildford, Surrey. ik 

Winsow, А. T. M, BSo., M.B., ChB., The Tavistock Clinic, Orchard 
Wing, Westfield EY Kidd ‘Avenue, Ham N.W. 3. 

Winsow, Sir Duncan, C.V.O., С.В.Е., M.A., Catts Cottage, Underriver, 
near Sevenoaks, Kent. 

Wirson, J. H., M.Ed., M.So., Ph.D., 5, Cornwall Gardens, Brighton, 6, Sussex. 

Wirson, N. А. B., B.So., Ph.D., Dip.Ed., о/о National Institute of Industrial 

chology, Aldwych House, London, W.O. 2. 

Wua, P/O H. D., M.A., B.So., A.T.O.L., R. A.F.V.R., Education Officer, R.A.F, 
Station, Montrose, Scotland. 

Утка, Miss В. A., M.R.S.T., 158 в, Goodma: es Lane, Шога, Essex. 


Winxtoorr, D. W., M.A., MRB.OP., .0.8., 44, Queen Anne Btreet, 
London, W. 1. 
ee ВтирнЕм, B.8c., M.Ed., Hoke Vicarage, Barton-on-Humber, 
ca. 
У’онтахмотн, À., D.8o., Rutland , May’s Hill Road, Shortlands, Kent. 
Worrr, Miss CHARLOTTE, Dr med., 9, ter Road, London, S.W. 10. 


В. 
Е LS. Worrmgns, А. W., M.A., The University, 


ЕЗ. 
М. 


Reading. 
У’охоносктив, Miss Z., 1194, Alexandra Road, St John's Wood, N.W. 8. 
У’втант, б. G. N., MA, B.Ed., D.Litt., Troutbeok, Tannoch Drive, Miln- 
"gavie, Dumbartonshire. 
Waicut, M., M.D., 86, Brook Street, Grosvenor Square, London, W. 1. 
Wyatt, В., M.So., M.Ed., Wyoroft, Eccles Road, Chapel-en-le-Frith, Dérby- 


Yares, Mrs Вувпів, М.В. O.8., L.R.C.P., 19, Furzedown Road, Highfield, 
Southampton. 


zr 
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“MELT. Үвалхгкв, Baar, О.В.Е., M.A., B.Litt, Ph.D., 109, Woodstock Road, 
Oxford. : 


M. 
Е. 
_ Е. 


Заочна D, М.В., т B;, 17, Lynedoch Crescent, Gi , С. 3. 
Youna, Miss M., MLA., B.Ed., Centre, Park Place, dee. 
с Yuta, G. U., M.A., FERS, St John Шере, Cambridge. 


Уста, Miss Lennox PRATT, M.A, Киенә Park, Cupar, Fife. 


‚ ` амач, О. D., M.A., Department of Surgical Neurology, Ward 20, Royal | 


* ‘ В A ` ` 
> mR p H A ppp en p pe e pet 


Infirmary, Edinburgh. 


P 


ASSOCIATE MEMBERS 
(Industrial Section) 


Вирғовр, T., B.Sc., Ph.D., 1, Belgrave Road, Ilford, Essex. 

ÜHAMPERNOWNE, Mrs H. I; IL Mansfield Street, London, М. 1. 

COOKEBELL, OLIVER J., А. 0. G. I. B-50., 8, Kirby Road, Leicester. 

Сотлдыз, Miss М., ‚ Wyndfell, Steyning, ‘Sussex. 

Davias, J. G. W., 109, Shooter’ Road, London, В.Е. 3. 

Due ru FLORENCE, M.A., 9, York House, Turk's Row, Sloane Square, 

Fos, A. H., 11, Oak Road, West Didsb Manchester. · 

Стввз, J. M, Bourne Martyn, 58, Marshalls Drive, St Albans. 

GREENWOOD, Mrs E. L., 19, Kidbrooke Park Road, Blackheath, S.E. 8. 

Juxninas, J. R. B.A., N.LLP., с/о National Institute for the Deaf; 
105. Gower Street, London, W.O. 1. 

Laws, Mrs V., 60, St John Street, Oxford. 

MOCULLOUGR, Miss M. K., 105, Hamilton Road, гонад N.W. 11. 

Млога, Н. G., Felden Oak Cottage, Hemel Hempstead, Herts. 

т Е. Ds o/o Thos. Hedley & Co. Ltd., Phoenix Buildings, Newcastle- 
on-Tyne, 1. 

Meus, Miss M., М.А. (address unknown ab date of publication). 

Мтгонитл, J. H., Holly Grove House, Bushey Heath, Herts.  - 

Монок, А. Е., 48, Burnham Court, Moscow , London, W. 2. 

ORDE, Miss FAY, Kon Tent, erking Lane, Chesham Bois, Bucks. 

Ramsay, J. С. G. M., M.A., N.LI.P., Aldwych House, London, W.O. 2. 

RarzazL, Mrs W., B.So., 28, Clareville Grove, London, 8.W. 7. 

Кикукв, Miss J. WYNN, PhD, N.LI.P., Aldwych Hause, London, W.C. 2. 

Б, Ar ы E, B.8c., Dip. Psych., 24 a, Lansdowne Road, Holand - 

аг. 

Блмрвок-Киюгрн, Bdr. H., HQ, 86th L.A.A. Regt. R.A., с/о G.P.O., Lee-on- 
Solent, Hants.. ` 

BEYMOUB, W. Doveras, B.A., 3, Lostock Drive, Lostock; Bolton, Lancs. 

SrBAxxR, Ривмот, B.A., Puoksridge, Crooksbury, Farnham, Surrey. 

Товнив, Miss E. M., Ravensworth, Mortimer, Berks. 

Онаивзох, B., BSc., 6, Arundel Gardens, London, У. 11. 

Уквхон, Н. M, MA, M_D., 42, Lenafield Road, Cambridge. 

Vinognt, D. F., B.So., Finedon, Blagrave Lane, Woodcote Road, Reading. 
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BRITISH PSYCHOLOGICAL SOCIETY 
RULES. 


NAME AND OBJECTS 
l. This Society shall be called the British Psychological Society. 
2. The Society is instituted for promoting the co-operation of those 
interested in the various branches of Psychology. 
3. The Society shall be responsible for the publication of The British 
Journal of Psychology. 


MEMBERS AND SECTIONS 


4. The Society shall consist of Honorary Menem. Ordinary 
Members, Branch Associates and Sectional Associates. 

5. Persons of scientific distinction who have contributed to the 
advancement of Psychology shall be eligible for election as Honorary 
Members. 

6. Honorary Members shall be entitled to all rights and privileges of 
membership. р 

7. Honorary Members may be elected from time to time on the 
nomination of the Council at any General Meeting of the Society. 

8. The Council shall be empowered to institute Sections of the Society, 
each Section being concerned with a special branch or aspect of Psy- 
chology. 

9. Election to a Section or Sections shall $pso facto constitute election 
to the Society as a whole and entitle those so elected to receive notice 
of and to take part in all General Meetings of the Society in addition to 
the meetings of the Section or Sections to which they belong. 

10. Sections shall have the right of electing Sectional Associates who 
shall receive notice of and shall be permitted to attend all Meetings of 
the Section or Sections to which they belong. Such Sectional Associates 
shall however take no part in the Government of the Society or the 
Sections, and they shall not receive The British Journal of Psychology. 

10а. Transfer from Sectional Membership to Sectional Associate- 
ship may take place on January Ist only, and after not less than six 
months’ notice from the Member of his wish to transfer. 

11. The procedure as regards the election of Sectional Associates 
shall be the same as that in the case of Members. 

12. Every Candidate for election to the Society shall be recom- 
mended by at least two Members who shall be prepared to furnish 
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information as to the Candidate’s qualifications for membership. No 
- Candidate shall be submitted for election to the Society who has not 
. first been approved by the Council or by а Sectional Committee. 


. 18. A Candidate who has been approved by the Council or pre а. 
Sectional Committee shall be nominated for election at the next General 
Meeting of the Society, or at the next Meeting of the Section respectively. 


14. One full week before the Meeting at which the ballot is to take 
place, the Secretary shall send to each Member a balloting paper con- 
taining the names and addresses of the Candidates and-the names of 
their proposers. 

° 16. Any Member ав to attend a Meeting at which a ballot is 
to take place can vote by sending his balloting paper to the Secretary. 


16. One adverse vote in five shall exclude. 


17. To vote for a Candidate, a Member must prefix a cross to the , 
Candidate's name; to vote against a Candidate, he must erase the 
Candidate’s name. Members who wish to record & vote neither for пог: 
against a Candidate-must leave the name untouched. А 


18. Апу Member whose subscription remains unpaid for two years 
may, after receiving due notice, be removed by в resolation of the 
Council from membership of the Society. 


19. Whenever it shall be proposed to remove a Member from the ' 
Society for any reason other than failure in payment of subscription, the 
matter shall be brought as a formal resolution before the Council or one 
of the Sectional Committees (whichever it-shall most concern). In the 
event of the resolution being passed, a ballot shall be held for the removal 
of the said Member at the next General Meeting of the Society, or at the 
next Meeting of the Section respectively. Should two-thirds of the 
Members voting vote in favour of the removal of.the Member, that 

Member shall be removed from the Society. 2 

20. If at any time it ів desired to abolish any Section ог Sections, 
to subdivide any Section or Sections, or to amalgamate, two or more 
Sections, a Special Meeting of the Section or Sections concerned may bé ^ 
called for this purpose according to the conditions laid down in Rule 44. 
Resolutions passed at any such Meeting shall be reported by the Sectional 
Secretary or Secretaries concerned to the next Meeting of the Council. 
Should the Council approve of such resolutions, such resolutions shall 
immediately take effect. But should the Council formally express dis- 
approval of any or all of the said resolutions, these resolutions shall be 
considered by an Extraordinary General Meeting of the Society sum- 
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moned in accordance with the conditions laid down in Rule 44 and the 
decision of this Meeting shall be final. | 
In the case of the desire to abolish any Section or Sections, the 
following alternative procedure may be followed. An Extraordinary 
General Meeting of the Society shall be summoned in accordance with the 
conditions laid down in Rule 44, and any resolution passed at this Meeting 
regarding the abolition of the said Section or Sections shall be final. 


OFFICERS, COUNCIL AND SECTIONAL COMMITTEES 


21. The business of the Society as а whole shall be conducted by a 
Council consisting of the President; Deputy President, Vice-Presidents, 
Treasurer, General Secretary, Librarian, Editors of The British Journal 
of Psychology, оте representative each of every Section and Branch to 
be nominated by the Sectional and Branch Committees, and of six 
Ordinary Members, and not more than two members co-opted by the 
Council. 


22. The President and Deputy President of the Society shall hold 
office for three years. The other Officers of the Society shall retire 
annually but shall be eligible for re-election, the Deputy President shall 
be eligible only once for re-election, and the President shall not be eligible 
for re-election until after the lapse of.a further period of six years. 
Every President shall at the termination of his period of office become 
a Vice-President for a period of six years. Co-opted members of the 
. Council shall cease to hold office at the Annual General Meeting of the 
year of their election. А 

23. Every year two Ordinary Members of the Council, having served 
for three years, shall retire and shall be ineligible for re-election until 
after the lapse of one year. 


24. Names of Members to serve on the Council may be suggested by 
the Council or by any Member by sending the proposed names to the 
General Secretary at least two weeks before the Annual General Meeting. 

24а. Nominations of representatives of the Sections and the Branches 
shall be sent to the General Secretary at least two weeks before the 
Annual General Meeting. 

25. Nominations for the election of Officers shall be handed in to the 
General Secretary before the Meeting preceding the Annual General 
Meeting and be announced at the Meeting preceding the Annual General 
Meeting. 
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'96. One full week before the Annual General Meeting, the General- 
Secretary shall send to each Member a balloting list containing: (1) The 
names of the Council; (2) The number of the attendance of members of 
the Council at the Council Meetings held during the year; (3) The names 
of those proposed by the Council and Committees or by Ordinary 
Members to fill the vacancies. 

21. The Society may fill all the vacancies among the officers that- 
may occur between two Annual General Meetings by ballot, in accord- 
ance with Rule 15, at the next General Meeting, due notice having been 
given. Similar vacancies among the Ordinary Members of the Council 
shall be filled by co-option by the Council. | 

28. In the absence of an ex-officio Chairman (in accordance with the 
conditions laid down in Rule 42) the Council shall elect one of its Members 
to act as Chairman of Council. A quorum at a Council Meeting shall 
consist of five. If there be no quorum, the Members attending shall have 
power to transact business, subject to the approval of absent Members, 
to whom the resolutions adopted shall be forwarded. 

29. The first Meeting of each Special Section shall be convened. by 

‚ the General Secretary of the Society. At this Meeting the Section shall 
appoint its Chairman, Secretary and Sectional Committee. : 

30. The Chairman and Secretary of a Section shall retire annually - 
but shall be eligible for re-election. 

31. The size of а Sectional Committee shall be determined by the 
Section. A quorum at a Meeting of a Sectional Cómmittee shall oe as 

_ that Committee shall decide. | 
32. When Sections have been formed, Rules 12, 13, 14, 15, 21, 24, 
25, 26, 27, 28, 40, 41, 42, 43, 44 shall (mutatis mutandis and unless ex- 
pressly stated to the contrary) apply respectively to the Committees, 
Chairmen and Secretaries appointed by these Sections. 
33. The Society shall not make any dividend, gift, division о or bonus 
in money unto or between any of its Members. Я 


+ 


. SUBSCRIPTIONS AND FINANCE 


34. Each Ordinary Member shall pay an annual subscription of one ° 
guinea, which shall entitle him to receive a copy of The British Journal . 
. of Psychology, with the exception of such additional portions of the 
Journal as are devoted to special branches or aspects of Psychology and ` 
are published separately. 
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35. Ordinary Members who are members of all Sections shall pay 
an inclusive annual subscription of £3. 3s. 


36. In addition to the Ordinary Membership Subscription Members 
shall pay an additional fee for every Section which they join. This 
additional fee shall entitle Members of any Section to receive such 
additional and separately published portions of The British Journal of 
Psychology as may be devoted to the special branch or aspect of Psy- 
chology studied by the Section. The amount of such additional fee shall 
be fixed by the Committee of the Section concerned in consultation with 
the Treasurer, and any resolution passed by thé Sectional Committee 
with reference to such fee shall, before coming into force, receive чы 
approval of the Council. 


37. Sectional Associates:shall pay a subscription the amount of’ 
which shall be determined by the Sectional Committee in consultation 
with the Treasurer of the Society. 


38. The subscription is payable in advance and becomes due on 
January 18%. The British Journal of Psychology shall be sent only to 
Members whose subscriptions.have been duly paid. 


39. The Council shall grant to each Section permission to incur such 
expenses as may be necessary for the work of the Section; the approxi- 
mate amount of such expenses to be determined by the Council. - 


MEETINGS 


40. The Annual General Meeting shall be held in December, when the 
General Secretary’s Report and the Treasurer’s Statement of Accounts 
shall be laid before the Society. 


41. The General Meetings of the Society shall be at such times and 
places as the Council shall decide, but in each ye there shall be at least 
four meetings. 

42. ThePresident, Deputy President, or tailing them a Vice-President, 
shall; whenever possible, act as Chairman at the Meetings of the Council 
and of the Society. In the absence of the President, Deputy President, or 
a Vice-President, some other Member shall, on the motion of the General : 
Secretary or his substitute, be elected to act as Chairman. 

43, The Secretary shall send to all Members of the Society notices 
of each Meeting at least seven days beforehand, and of the business to 
be transacted at the Meeting. 
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44. An Extraordinary General Meeting may be summoned at any 
time by the Council, or by the General Secretary on the written request 


of twenty Members; at least fourteen days’ notice of such Meeting shall 
be sent to each Member of the Society. | 


VISITORS - 


45. Each. Member shall have the privilege of introducing two visitors 
at any, Meeting. The Council or a Sectional Committee shall however: 
have the power of closing any Meeting or Meetings to visitors, provided 
notice to this effect be given on the notice convening such Meeting or 
Meetings. The names of visitors together with the names of Members 
introducing them shall be entered in а book provided for that purpose. . 
Any Member of the Society attending.a Meeting of a Section to which 
he does not belong must be introduced by a Member of that Section. . 


BRANOHES 


46. The Council shall be empowered to sanction and dissolve the 
establishment of Branches of thé Society throughout the British. Empire: ^ 
Members of such Branches shall pay the same subscription as that of ' 
Ordinary Members direct to the Treasurer of the Society and be entitled 
to the same rights and subject to the same rules as Ordinary Members. 
The Council shall be empowered to refund to the Treasurer of any Branch ` 
such proportion of Branch Members’ subscriptions -as the Council may 
determine to meet local expenses. 

46 а. Any Rules made by Branches of the Society shall be first sub- 
mitted to the Council for their approval. Е 

46 5.. The minimum number of Members necessary to form a Branch 
shall be 10: 

46 с. Branches shall be required to present а epee to didi Annual 
General Meeting. 

46 4. Branchesshall have theright of electing Branch Associates under 
conditions similar to those governing the election of Sectional Associates. 


. RULES 


4T. The Rules of the Society may be altered at the Annual General 
* Meeting, after notice of alteration has been given at a previous Ordinary 
General Meeting, or-they may be altered at an Extraotdinary General 
Meeting summoned for that purpose. Such Extraordinary General 
Meeting shall be held in London, and the purpose for which it is called 
shall be expressly stated in the notice convening the Meeting. No other 
business shall be iE: thereat. 


BRITISH PSYCHOLOGICAL SOCIETY 


Nors. The Society's Library has been removed from London and is now housed 
for the duration of the war at University College, Nottingham, by kind permission 
of the Council and Senate of that College. The usual facilities for reference are avail- 
able for those members able to use the Library at Nottingham. It is not possible 
to lend volumes. 

Members who wish to confirm references or to obtain other information by 
post are asked to write to Mr @. Ellis Flack, M.A. (Librarian) at University College, 
* University Park, Nottingham, and not to members of the University Staff. 


^ LIBRARY RULES 


1. The Library of the Society shall ordinarily be open for the use of members 
from 10 a.m. to 5 p.m. (Saturdays, 10 a.m..to 1 p.m.). 


2. Persons other than members of the Society may use the Library only on 
obtaining permission from the Hon. Librarian. Such permission shall as a rule be 
granted only to scientista or research students who are known, personally or by 
reputation to the Hon. Librarian, or who are introduced to him by a member of the 
Society. Such persons must in all cases have declared their willingness to conform 
to the rules regulating the use of the library by members. 


3. Members must on each visit to the library sign the book provided for that 
purpose. 
4, No book may be marked, annotated; mutilated, or defaced in any way. 


5. А member shall be responsible to the Society for any loss or damage occurring 
to a book while in his use or possession. 


6. No books may be removed or borrowed from the library. 


LIST OF PERIODICALS AND SERIAL PUBLICATIONS 
e. CONTAINED IN THE LIBRARY (1941) 


* Denotes publications from year given up to date. 
Italics denote publications added to the Library since last publication of list. 
* Acta Psychiatrica et Neurologica (with Supplements). 1938— 
*Acta Psychologica. 1935- 
* Action et Pensée (Bulletin de la Société Internationale de Psychagogie et de Eee 
thérapie). 1925- 
*American Association on Mental Deficiency: Proceedings. 1936- 
` American Journal of Insanity. 1903—1915. 
*Amerioan Journal of Orthopsychiatry. 1930- 
*American Journal of Psychiatry: 1921— 
* American Journal of Psyohology. 1888- 
* Annales médico-psychologiques. 1921- 
*) Année psychologique. 1909- 
*Archiv fur die gesamte Psychologie. 1903- 
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Archiv für Gewerbepathologie und Gewarbehygieno. 1930-1932. | 
Archiv für Kriminologie. 1922-1930. ‹ 
* Archives de peyohologie. 1902— 
' “*Atohives of Neurology and Psychiatry. 1919- 
*Arohives of Psychology. 1907— 
*Archivio generale di neurologia e Psyohiatria. 1920-. (Now Archivio ds Psicologia, 
^. Neurologia, Psichiatria e Psicoterapia. 1939-.) 
* Australasian Journal of Psychology and Philosophy. 1928— 
Berichte uber den 1-0 Kongress für experimentelle Psychologie, 1904—1924, 
Brain. 1914-1921. . 
-*British Journal of Educational Psychology. 1931- : d | 
*British Journal of Medical Psychology. 1920- : 
' *British Journal of Psychology (General Section). 1904- , en 
- *British Journal of Psychology Monograph Борев №. i- 
*Buletin Eugenio si Biopolitio. 1936- 
Canadian Journal of Mental Hygiene. 1919-1929. | 
‚ *Oatholio University of America Studies in Paychology | and еще 1926- 
*Character and Personality. 1932- 
Columbia University Contributions to Education. (Beleoted numbers.) | 
*Comparative Psychology Monographs. 1922- | 
- Dictionary of Psychology (Warren). E i à 
Die Experimentelle Pädagogik. 1905-1910. t 
*Eduéational Research Bulletin. 1928- | 
“VEncéphale. 1927- — , 
*Eugenios Review. 1922~ 
Fortechritte der Psychologie. 1918-1929, ; 
Forum of Education-(now incorporated with the British Journal of жашооно 
'" Psyohology). 1923-1930. 
*Genetio Psychology Monographs. 1928- 
Grenzfragen des Nerven- und Beelenlebens. 1900-1926. 
(The) Human ‘Factor (Journal of the N.LLP.) (now Occupational Psychology). 
. 1932-1937. - ` 
*РНуріёпе Mentale. 1927-, © 
*Imago. 1913- - 
*Indian Journal of Psychology. 1926- (set incomplete). ue 
*Industrial Health Research Board а №. 1- 
Industrial Psychology. 1926-1928. 
*Industridlle Psychotechnik. 1924- ._ 
*International Journal of Psycho-Analysis, 1920— 
` International Zeitechrift fur Individualpsychologie. 1924-1937. 
*Internationale Zeitschrift fir Psychoanalyse. 1913~ 
Journal de Neurologie et тонына, 1927-1929. 
*Journal de Psychologie. 1904- - 
*Journal für Psychologie und Neurologie. 1902- 
*Journal of Abnormal and Social Psychology. 1906- 
Journal of Animal Behavior. 1911-1917. ; ` uL 
*Journal of Applied Psychology. 1917- 
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` Journal of Comparative Neurology and Psychology. 1907-1910. 
*Journal of Comparative Psychology. 1921- 
*Journal of Educational Psychology. 1910- 
* Journal of Educational Research. 1920- 
Journal of Experimental Pedagogy. 1911-1921. 
*Journal of Experimental Psychology. 1916~ 
*Journal of General Psychology. 1928— 
*Journal of Genetic Psychology (formerly Pedagogical Seminary). 1891- 
Journal of Juvenile Research. 1928-1938. ` 
*Journal of Mental Science. 1921- 
Journal of the National Institute of Industrial Psychology (see The Human 
Factor). 1924-1939. 
*Journal of Nervous and Mental Disease. 1926- 
*Journal of Neurology and Peyohiatry (formerly Journal of Neurology and Psycho- 
pathology). 1938— ` 
Journal of. Neurology, and . Psychopathology (see Journal of Neurology and 
Psychiatry). 1920-1937... ` 
*Journal of Parapsychology. 1937- v 
- Journal of Philosophical Studies (now ев 1926-1930. 
*Journal of Philosophy. 1911- зэ, 
Journal of Philosophy, Psychology апа Soientifio Methods. 1908-1914. 
*Journal of Social Psychology. 1930-` woe 
*Journal of the Royal Anthropological Institute. 1909— 
*Ewprtalnik Psyohologiozny. 1930- 
Man. 1906-1928. 
*Mind. 1915- 
*Munchen: Arbeiten aus dem Psychologischen Institut der Universitat. 1933— 
Nervous and Mental Disease Monograph Series. (Selected numbers.) 
*Neue Psychologisohe Studien. (Munchen.) 1923- 
* Occupational Paychology (formerly The Human Factor). 1937- 
*Organon. 1936~ 
Padagogisch-psychologische Arbeiten aus dem Institut des Leipziger Lehrervereins. 
1911-1981. 
*Pedagogical Seminary and Journal of Genetio Psychology (now ГА as Journal 
of Genetio Psychology). 1891- 
*Personnel Journal. 1927— 07 
*Philosophical Review. 1915- . 
Philosophische Studien (Wundt). 1883—1902. 
*Philosophy (formerly Journal of Philosophical Studies). 1931— 
Praktische Psychologie. 1919-1922, 
Proceedings of the Aristotelian Society. 1916—1923. 
*Proceedings of the National Academy of Sciences. 1029— 
*Proceedings of the Society for Psychical Research. 1910~ 
*Psicotecnia. 1939- 
*Psyohe. 1921- 
*Psychoanalytic Quarterly. 1932- 
*Psychoanalytic Review. 1913- 
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die Psychodnalytische Bewegung. 1929—1933. 
*Psyohological Abstracts. 1927— 
*Psychological Bulletin. 1904— 

Psychological Clinic. 1908-1935. 

Psychological Register. 1929, 1932. i 3 
*Psychological Review. 1894— | 

Psychological Index (now incorporated in Psychological Abstracts). 1894-1935. 

Psychological Index “Abstract References: Vol. 1919-1928. (кене by the Editor.) 
*Payohologioal Review Monographs. Мо. 1- 

Psychologische Arbeiten (ed. Krapelin). 1895-1928. 

*Psychologische Forsohung. -1922- 

Psychologische Studien (Wundt) (see Neue Peyoholagisohe Studien). 1906-1917. 
*Psychometrika. 1936— - 

*Revista de Peihologie. 1938- 
*Revue-Française de Psychanalyse. 1927— 
*Rivista di Neurologia. 1928- 

*Rivista di Psicologia. 1905- 

Science Progress. 1917-1933. . 

*Scientia. 1926— | > 
*Smithsonian Institution Publications. 1928- З 

Training School Bulletin. 1929-1931. 
*1е Travail Humain. 1933- 

University of California Publications. 1916-1932. 

Yale Psychological Laboratory Studies. 1892—1902. 

*Zeiteohrift fir angewandte Psychologie. 1908— 

*Zeitechrift fur angewandte Psychologie. Beihefte. 

. Zeitschrift fur Neurologie und Psychiatrie. 1910-1914. 

*Zeitachrift für padagogische Psychologie. 1899— 

' Zeitschrift für psychoanalytische Padagogik. 1920 1091; 

*Zeitsohrift für Psychologie. 1890-  - 
Zeitechrift fur Psychotherapie und medizinische Psychologie. 1909-1915. 
Zeitschrift fir Sinnesphysiologie. 1908—1938. 


In addition to the above, the Library contains в fow numbers only of the talbi 

“publications: 

Archives of Philosophy, Psychology and Scientific Methods. 1906-1908. 
Archivos Brasileiros de Hygiene Mental. : ' 
Bulletin de l'Iàstitut Général Psychologique. 1915-1933. 2 
Journal of the Department of Letters, University of Caloutta. 

Mental Measurement Monographs. 1927—1936. ` 

Polske Archiwum Psyohologji. 1926-1935. 

Scandinavian Scientific Review. 1922-1924. 2 

Tohoku Psychologica Folia. 

Travaux Paychologiques de l'Université Jean Casimir de Lwéw, Poland. 


Human Nature and the Social Order (E. L. Thorndike). 1940. (Presented to the 
Society by the author and at present on loan for reference in the Library of the . 
London School of Hygiene and Tropical Medians: ) 
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